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A out sev nty years o, a Hollywood insider predicted 
) | that no Gne would|want to hear movie actors talk. 
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accessible capacity varies depending on operating environment. $17X Min, 1*Business leasing arranged by Dell Financial Services LP., an independent entity, to qualified 

customers. Above lease payments based on 36-month lease, and do not include taxes, fees, shipping charges; subject to credit approval and availability. Above lease terms 

subject to change without notice. 3Com is a registered trademark of 3Com Corportation. The Intel inside logo and Pentium are registered trademarks and Pentium Ill Xeon is a 

trademark of Intel Corporation. Microsoft and Windows NT are registered trademarks of Microsoft Corporation. Screen image courtesy of 30 Studio Max, Image courtesy of 
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perfection reality 


in 49 minutes flat! 
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Real Time 3D Sculpting and Painting 


Because Reality Isn't Perfect. 


This 80,000 polygon car model from ViewPoint Datalabs is beautiful... perfect in fact. But often 
perfection just doesn't look real enough for today's most demanding 3D work. That's where 
Amorphium shines. It's the only tool that can give your models that essential dose of reality in 
no time flat. From dents to dings, from scratches to scrapes, from crinkles to collisions, 
Amorphium lets you actually apply geometry detail to solid shaded objects with a real-time 
airbrush. It's simply incredible, and it works with objects from Electric Image, 3D Studio MAX, 


Softimage, Alias/Wavefront, Lightwave, AutoCAD and even VRML. You've seen Amorphium 


used to make 3D magic happen in Star Wars: The Phantom Menace af 
Pp Al y and Austin Powers: The Spy Who Shagged Me. Now you can have oO n 


Stee Sercepareges ge this awesome power at your fingertips too. When it's time to get real, 
www.play.com 


800.306.PLAY get Amorphium, the ultimate 3D model finishing tool. 


Amorphium and its logo are coo! and thus trademarks of Play Incorporated. Play is a registered trademark of Play Incorporated. All other trademarks are acknowledged. Copyright © 1999. Designed by the Play Creative Underground. 
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Workstation. 
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Art Wanted—No CG 


© Ok, tutorial time. First step in the lesson is turn off your computer. And don’t just 


power it down—unplug the sucker from the wall entirely, and don’t go near it for at least 


48 hours. “What?!?!” you say. This is a digital art magazine, right? The mouse doesn't 


work as well with the power off, right? Right. 
For the time being, we're going to focus on 
the art side of digital art, and for this, you'll 
need anything but your computer. 

Now, before we get to step two, here’s 
how | got to step one, About a week before 
the SIGGRAPH 99 show, | personally tie- 
dyed 21 vests for volunteers at The Studio 
at SIGGRAPH. The red, Targetemployee 
type vests weren't doing it for me, so | vol- 
unteered to make custom ones in my copi- 
ous spare time. So, after a stop at the 
nondigital art supply store, | spent two days 
destroying my bathroom, dripping ink on my 
carpet, and generally endangering my secu- 
rity deposit, all in the name of art. And boy, 
was it fun! Not only that, it was a Zen-like 
creative break from the norm. The vests 


S0,uMm, SO 
WHATEVER YOU 


were wildly popular, and | felt a new creative 


surge in my right brain, one that gets 
drained from using computers. 

As much as computers are an integral 
part of many artists’ lives, they're not 
extremely conducive to the creative 
process. Operating systems are cold and 
impersonal, and user interfaces require a 
lot of left-brain concentration, which can 


impede the creative flow. Traditional cel ani- 


mation is an excellent example of where 


technology still loses out to a good old pen- 


cil and paper. Even though much of the ink 
and paint process has gone digital, 2D ani- 
mation is still almost exclusively hand- 
drawn, then digitized. 

So let's review. Step one: Turn off your 
machine and don’t touch it for any reason, 


XPL (that's icks-pul for you earthlings) is a mischevious little alien whose job was to 
come to Earth, learn about it, then blow it up. The only problem is that he has the men- 
tality of a nine-year-old Earth boy, and with his curiosity, that’s a cute but sometimes 
dangerous combination! Suzie Brite, the little girl who finds and befriends XPL, is eight, 
with the mind of a genius and the attitude to go with it. This is from a comic strip | 
started a few years ago. Don’t forget that art doesn’t require a CPU! 


72 www.30gate.com NOVEMBER 1999 


BY CHRIS TOME 


for two entire days. Step two: Grab a sketch 
pad, walk outside, and start sketching. Turn 
a lump of clay into a real sculpture. Melt 
crayons in a pan and pour wax on a piece 
of watercolor paper. Spatter paint all over 
something (your PC maybe?). Whatever you 
do, get back to the roots of traditional 
artistry, where there are no bits or bytes, no 
SCSI cables, no graphics cards. It’s just you 
and your pencil, brushes, charcoal, or what- 
ever floats your artistic boat. 

This mission, should you choose to 
accept it, is not without its rewards. We're 
getting to the payoff. Make some cool ana- 
log art, create something to use in a future 
digital project, or create just for the sake of 
creation, and step three is send it to me! 
Why? You could win a copy of Meta- 
Creations Painter 6.0, the best tool around 
for simulating real-world brushes, pens, 
pencils, etc. This will have to work on the 
honor system: Please don’t submit any pre- 
viously created art. Do this project as much 
for yourself as for the prize, and you'll bene- 
fit from it. Then take a photo of your art, 
scan it, send it to me, whatever it takes. 
Visualize, and maybe you'll win a prize! 
Deadline is October 31. Boo! @ 


Chris Tome is technical editor for 3D mag- 
azine and plays Santa with vendors’ prod- 

ucts as much as they'll let him. Email him 
at ctome@mfi.com. Snailmail him at 

525 Market St., Ste. 500, San Francisco, 

CA 94105. 
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oI seas: & 3D Model Libraries | 


40WEEKS SIRE, SurfacesROM by Freeminds3D 


300 seamless Building Material textures 


al ALL-NIGHTERS | i M | * | suitable for 3D mapping created by 


Freeminds3D.Categories include Roofs, 
Metals, Woods, Stones, Pavements, etc. 
FHA ETAMMATN | Only $49.95 
ainuales M 
EXPLOSIO! 
520 Photoreal Seamless Textures 
i 520 seamless textures suitable for 3D 
mapping created by Kevin Tyler Enterprises. 
Categories include Buildings, Doors, Misc., 
Vehicles and Windows. Only $ 
($20 with DinoROM or SurfacesROM purchase) 


i i=) DinosaursROM by Freeminds3D 
2 Wy 10 Dinosaur objects in the Lightwave 3D, 


vanc ouver 3D Studio,,Max; Imagine, DXF & VRML 
| film school 
; : Con vil 
| 


ANIMATION Bg: LightwavesD models licensed from 
Film + Classical Animation 800-661-4101 a IGHT- ‘ 


i u (US AND CANADA) 
3D Animation + New Media Ane Local; 604.685.5808 
s | ran 420 Homer Street, 


its created by Freeminds3D. 


The latest collection of Lightwave 
“3D models from Graphic Detail. 


Graphic Detail | 
4556 South Thisd Street, Louisville, Ky. 40214 USA 
1-800-265-4041 ~ 502-363-2986 (voice & fax) ~ michael@iglou.com 


Mastercard & Visa accepted ~ Shipping is $4.95 for U.S. & Canad: 
LIGHT-ROM is trad raphie Detail, ll other trademarks are tne property cf thei resp 
SE —- 


Acting for Film & Television 
Sam, Vancouver, BC V6B 2V5 


Writing for Film & Television E-mail: q66@vfs.com 
Web: www.vfs.com 
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Live Action: SarngtoM S$) | Sama | For Students, 


iinet. Sarees Teachers & Schools! 
arco: § 30 $129 i 
Boris FX 4.0 $399 


Any 3D-model from our Bryce 4.0 $149 
library costs you fi 


| Dion” 


Canoma 1.0 $379 

Electric Image 3D 2.9 $699 

Form Z 3.0 SCALL 

Life Forms 3.5 LE $199 

Maya Complete $500 

Poser 4.0 $169 

Ray Dream Studio 5.5 $229 $ec 3D 6.0 


ReelMotion $549 § 9 
Softimage 3D Extreme 3.8 ee, 


trueSpace 4.0.1 $299 


Many other products available. 


Software Outlet is your premier source 
for all the latest software you need to excel. 
We offer the best service and prices. 
Call or check us out on-line today! 


(800) 568-6837 


FREE 
oftware 


) (732) 223-8770 
ie) tl et Fax# (752) 223-8768 


2640 Highway 70 Bldg. 7 Manasquan, Nd 08736 
Email sales@swoutlet.com 


www. swoutlet. com 


NESS 
| This offer is only for online ordering: www.microboss.de. Minimum 
order 10 models plus US $ 20.- processing charges plus shipping. 


| See whole model library: www.microboss.de 


MICROBOSS ING. Fone: 408-746-9660 
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Visual Effects Artists/Compositors of the Future 
Your career starts here... . 
Y  WFK/Compositing 12 week full-time 
Houdini/Digital-Fusion 
January 2000 


Y 3D Animation 16 week full-time , 


Po 
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Electronic 

Arts- Tiburon 

is always 

looking to snap 

up talented 

and motivated 

individuals who 

want to shape the 

game industry 

for years to come. 

Ina little under. 

five years, weve 

heen responsible for the 

development of 17 video games, 

and judging from our current hits which 
inclutie Matiden NFL™ 99 and NCAA® Foothall 99, 
we're expecting another, great year. 


If you've got what it takes, come join the feeding frenzy... 


Executive Producers Audio Engineers Maya/Softimage 
Producers = Software Engineers March 2000 
Assistant Producers Computer Graphics Artists 


Development Directors 


Please forward résumé 
‘with deme where applicable) to: 


Hectronic Arts - Tiburon 

Attn: Human Resources F 

PO. Box 940427 TIBURON 
Maltland, FL32794-0427 tyocrenetwtues, 


‘Youre starting to look s lot like bait. 
HRA Slackers need not apply sne//wwrnttburon.com 


eat Seneca College of Applied Arts & Technology 


Tel: (416) 491-5050 ext 4351 
Toronto, Canada 
http://dmc.senecac.on.ca dmc@senecac.on.ca 
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Save up to 75% OFF popular 
3D animation software! 
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Autodesk 
\ Macromedia 
CAD ‘Adobe 
Electiclmage 
Business — | igimation 
= "| Aion Skin 
Medica MotaGreatons 
: Corel 
u. rosof 
Music 
Programing 
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A « SOFTIMAGE 


MAX ¢ MAY. 


1-800-874-9001 


www.JourneyEd.com 


Teachers/ Your 
Faculty J urn Ed: High-End 
may also Animation 
AICI JOURNEY EDUCATION MARKETING [ibadubias 


Otter for US. & Canadian qualified degree-seeking students only, | PHOrty Codeh ) 
6 credit hours minimum. Proof of student status required w/ order, <D| 


Rapid 3D #42 


At Design/Systems, you can have both superior 
pricing and superior service. We offer friendly, 
informed advice along with guaranteed lowest 
prices, free technical support, educational pricing, 
update notification, and secure on-line ordering on: 


LightWave @ formZ ¢ Aura 
Frame Factory ® Amapi ® Rhino 
Cinema 4D ¢ Inspire ® MicroScribe 


37 E 7th St NY, NY 10003 212.995.8494 


www.designsystems.com 
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Marketplace Section 


Michelle Stutsman 
Marketplace Sales Representative 


tel: 415-278-5270 
fax: 415-278-5343 
email: mstutsman@mfi.com 
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REPRINTS 


Professionally printed reprints are 
available from 3D Design. 
Reprints are great for trade shows, 
direct mail campaigns, marketing 
kits, sales calls, presentations and 
seminars. 

Minimum order is 500 copies 


Call for a free quote 


AndreaXamiza 


Th: 415/905-2591 
TAN: 415/903-2236 


email; aramiza@mfi.com 
600 Harrison St., San Francisco, CA 94107 


www.3d-design.com 
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(800) 382-385 


3DS MAX? Softimage? Lightwave? CAD? 


PolyTrans Translates All Major 3D Formats! 


— | an |e Earth in its true colors 
J & 
With 3DS MAX” Plugin Support! 
ae Release 2.2 Now Supports Native 3DS MAX” Plugins, 
(PEER OpenFlight’, Trimmed NURBS, Full IGES 5.3, Unique ite 
decane | Animation Conversion (Lightwave"/3DS/DirectX/Renderman), 


AWARD 


ACIS” 4,2 SAT (solids) and more. Creates "Render Ready" Files! 


Download Demos From http://www.okino.com 


3D Studio® r4 & MAX Pro/E® .sIp i 
Apple® 3DMF Renderman® RIB 
Alias® triangle Renderware’ ad 
Detailer Softimage® hrc/dsc 
DirectX SAT 4.2 (ACIS®) 
DXF Solid Edge® Part 
IGES 5.3 STL The Truest AND Most Affordable 1km Satellite Earth Imagery Available ia 
Imagine’ Strata® SPro v1.75 
Lightscape’ trueSpace” 2 & 3 + Complete with everything for compelling CG Earth fly-overs and fly-ins, 
Lightwave USGS DEM interactive media, and print productions | 
OpenFlight VistaPro® DEM atl \ d shaded relief 
OpenGL C Code VRML™ 182 atural ocean, clear ocean, and shaded relief texture maps, terrain 
POV 2&3 Wavefront® (+NURBS) elevation displacement and bump maps, night lights map, and (pattes 
mn pat % 4 Full 43,200 pixel x 21,600 line 1 km detail + precision reduced- res versions 
PolyTrans is ‘the’ premiere 3D conversion tool available today. 
Peter-Josesph Kovach, 3D Book Author & VC++ Dev, Journal Magazine Writer True groundcover colors + tight geographic accuracy 
"PolyTrans is by far the most versatile (translator) with the most reliable results.” No-nonsense, unlimited-use licenses 
Joe Morley, Sales & Marketing Director, REM Infografica (3D Models Bank) m6 Down-to-earth prices 
“PolyTrans is the only tool we have found that can ony convert our 3D databases.” OT C 
Drovhcemanat nese WWW.TRUEARTH.COM 
raf Or, step up to Okino's NuGraf for full material 
NuG editing, photo-realistic rendering and more! Also available at: TerraMe etrics™ 
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| — Viewpoint Digital 
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ACADEMIC DISCOUNTS 


call for a free catalog! 


1.800.431.8713 


*PRODUCT INFO 
*ACADEMIC PRICES 
*ONLINE ORDERING 
*REVIEWS 

* TUTORIALS 
*ARTWORK 


Students, faculty, and schools can save up to 70% on the 
hottest creative digital software from over sixty companies, 
including Adobe, Macromedia, MetaCreations, Discreet, 
Newtek, and Hash. 


FIGURE 5. The bump map is basically a 
negative of the diffuse map. 


mapping type to get them the way you want, 
so keep at it. 

The transparency map is next. Just as 
the name implies, this map gives an object 
transparent properties. | don’t think a barrel 
needs this type of mapping, so we'll save it 
for another day. 

We're running out of maps, so our fun is 
coming to an end. We'll finish with a bang, 
though—the bump map (Figure 5). The bump 
map makes the renderer push the surface 
out ever so slightly, thus causing a bump or 
dent in the surface. This will take the flat look 
out of your renders and make them more 
realistic. Grab our friend the diffuse map 


again and do some noodling with the bright- 
ness/contrast until you get a surface contour 
you're happy with. Now, since we want the 
scratches to push outward, let’s invert this 
image. Fantastic. Apply it to the surface gen- 
erously. Then, pull back on the bump amount 
if you find you've taken the bump too high. 

| did something else to my surface’s color 
channel: | applied an alpha map to let the 
color channel use only the rusty part of the 
map. The alpha | ended up using was a copy 
of the bump map. You may find another map 
more effective; in that case, use it instead. 
Alphas are very handy when you only want to 
surface part of an object or want other tex- 
tures to peek through. 

Have you been hitting the render button 
to check your work? If so, you should have a 
nicely textured barrel by now (Figure 6). If 
your barrel doesn't look as realistic as mine, 
play with the texture opacity of the various 
maps. For some, you may want to dial down 
the opacity so the light can shine through 
just a bit and hit the surface. 

Thus ends our first foray into texture 
mapping. We'll go into more detail in the 
future. Keep trying different techniques for 


FIGURE 6. The finished barrel, in all its 
photorealistic glory. 


applying maps, especially the diffuse and 
specular, because they're very important in 
making a photorealistic surface. Until next 
time, keep pushing the pixels. @ 


Robert Nederhorst is a pixel coordinator 
and rendermonkey #3 at Digital Domain. 
You can contact him at throb@d2.com. 
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FIGURE 2. The barrel’s color map. It consists of a grime layer (a) and an oil layer (b). 


filter again and check for problems with the 
seams. None? Good. 

Next in line (in LightWave, anyway) is the 
luminosity map. This map makes the surface 
self-illuminating. It's useful for things such as 
fluorescent panels and paneled lighting in a 
space ship. Since our barrel isn’t that kind of 
funky, we'll skip this for now and come back 
to it in a future installment. 

Now it's time for the diffuse map. Gener- 
ally, it makes colors less saturated and 
reflections less sharp. This map is generally 
an image in 256 levels of gray, so convert 
the color map to grayscale in Photoshop. 
Next, play with the contrast and brightness. 
We want less light to play on the scratches, 
so make sure they're darker shades of gray, 
even black. The whites in the image will 
result in a pure diffuse value, so take it to a 
lower gray level (Figure 3). 

For the oil layer, add the oil image we just 
painted. But if you just place it on top, it will 
mess too much with the lower rust layer. 
Instead, we'll use the alpha channel to deter- 


FIGURE 3. The diffuse map is a grayscale image derived from 


mine which areas of the oil will be visible 
and which will be hidden. Where the alpha is 
white, the texture will show through; where 
you have dark colors, it won't; that is, white 
means 100% visibility and black means 0% 
visibility. The alpha for the oil layer is the 
negative of the oil map, so the oil layer won't 
disturb the rust layer. While the initial appli- 
cation of the oil layer may be too much or 
too little effect for your taste, you can always 
adjust the layer opacity settings. This is why 
we made a separate oil layer. 

It’s a good thing to have your paintbrush 
ready at all times, in case you want to add 
little scratches and dents. The diffuse map 
is a good place to add these flaws. 

Now, we're on to the specular map, which 
tells the renderer where the shiny spots are 
on the surface. Another way to say it is that 
specularity is the reflection of light on the 
surface, the sheen, as opposed to the dif- 
fuse property, which determines where light 
plays on the surface. Take the diffuse map 
and crank up the contrast and brightness 


the color map by adjusting contrast and brightness. 
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FIGURE 4. The specular map is derived from the diffuse map. 


until you get well-defined areas of dark and 
light (Figure 4). Remember what we did with 
the oil map for the diffuse channel? Well, 
we'll do almost the same thing. This time, 
however, apply the negative of the original oil 
painting as the main specularity map as well 
as the alpha. Oil reflects more light, so the 
oily bits should have a heavier shine. Dial in 
the layer opacity as needed. 

At this point, we have the three main 
components of the surface in place. It’s time 
to check your render to see if you like what 
you have so far. It won’t look totally realistic 
yet, but you should get a clear sense of how 
well it's turning out in this render. 

Okay, on to the reflection map. This is yet 
another variant on the diffuse map. Dark 
areas generate less reflection and light 
areas generate more. This barrel may or may 
not have reflection. Personally, | don’t think it 
should, but that’s up to you. Once again, 
take the diffuse map and adjust the bright- 
ness/contrast until you're happy. If you're 
like me, it will take you a few tweaks per 
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BY ROB NEDERHORST 


Texture Mapping for Photorealism 


Make your 3D objects blend 
into the real world through 
effective diffuse, color, 


specular, and bump maps. 


© At Digital Domain, I've been fortunate 
enough to work on many different types of 
projects, including commercials, music 
videos, game cinematics, and film. In each 
installment of my column, I'll pass along 
techniques and insights gleaned from this 
work as it bears on issues of texturing, 
lighting, and rendering, especially when 
you're trying to create a photorealistic 
image. The information I'll be presenting 
owes a lot to my mentors and fellow artists, 
without whom | would never have learned 
much of it, and | hope it will benefit you as 
much as it has me. I'll be using NewTek 
LightWave in most examples, but almost 
everything will translate easily to other 3D 
packages. 

Texture maps are a major part of the 
photorealism trick. If you do them right, 
they're not something you can quickly get in 
and out of. Doing good texture work is like 
painting a picture. After all, you're trying to 
create all the relevant details on an object’s 
surface. Each map of a surface shader 
defines a different aspect of that surface. 
The trick is to take full advantage of all the 
various maps available to you to create a 
surface with complex characteristics. 

The object for this installment will be a 
steel barrel. It’s a simple object that, with 
some work, can be made to look totally 
realistic. Go ahead and build it in your 
favorite 3D package, I'll wait for ya. 

Let's get some initial surface values out 
of the way first. The diffuse value should be 
around 20%. We'll add the rest with maps. 
Specular should be set to 0% because we'll 
add it all with maps. If we're making a really 
rusty barrel, it won't have any specular, and 
using maps to paint in the highlights works 
quite well. Let's set the initial color to a 
medium-+to-dark gray, with a hint of blue 


(R=73, G=71, B=84). The color map can 
affect that color as well. 

The color map is a good place to start. 
It tells the renderer which color(s) to place 
on the surface. Making a strong color map 
is especially important because it can pro- 
vide a starting point for other maps. Gener- 
ally, | generate all my other maps from the 
color map. In most cases, the best way to 
get started is to scan a pre-existing image 
or create one using a digital camera. For 
this exercise, | got an image (Figure 1) 
from Jeremy Engleman’s web page 
(www.art.net/~jeremy), which includes lots 
of pictures that make good starting points 
for textures. 

Once you have a good initial color map, 
it's time to make it seamless. We'll do this 
using the offset filter in Adobe Photoshop. 
Offset approximately half of the horizontal 
and vertical size of the image. Now, paint 
out the seams. When you're done painting, 
use the offset again and make sure you 
haven't added any seams with your painting. 

Now, you can add details that would 
appear in the real world. Think about how 
imperfections in the surface would creep in, 
and recreate them as best you can. For 
example, a real steel barrel would have 
more rust on the ridges than between 
them, since the ridges are where it’s been 
rolled on the ground, bumped against walls, 
and otherwise abused. Some parts might 


FIGURE 11. 
This image 
from Jeremy 
Engleman’s 
web page 
(www.art.net/ 
~jeremy) 
served as a 
good starting 
point for my 
barrel’s 
texture. 


be nicked by a screwdriver. Get a few good 
scratches in there too. Take out areas that 
have too much grunge and grime, so you 
don't oversaturate the barrel with dirt. 

The color map in Figure 2 was made 
using Photoshop's airbrush with a custom 
brush. (We'll look at how to make custom 
brushes and why | like them in a future 
installment.) | used two layers in addition to 
my original image layer. One was for extra 
color, and its Layer Apply mode was set to 
normal, with 70% opacity. The second layer 
used the color burn mode, painted with the 
same custom brush | used before. This 
added a nice background of dark grime and 
gunk where | painted extra scratch areas in 
the previous layer. | applied a wind filter to 
the color burn layer to make it a little more 
scratched. Then | went back and painted lit- 
tle things here and there on the normal and 
color burn layers to make the whole thing 
more organic-looking. 

Let's create a new map for some oil on 
the barrel using Photoshop's airbrush, paint- 
brush, and smudge tools. | wanted to con- 
trol how much the oil affected the barrel 
separately from the regular rust image, so | 
made a separate oil image to map on the 
barrel. 

Feels good to paint all that grimy nasti- 
ness doesn't it? Have fun with it, since 
that's the whole point. Just to make sure 
everything is still good to go, use the offset 
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pose reel by scanning the storyboard panels 
(if they're on paper) and importing them into 
a video editing program—I! use Adobe Pre- 
miere, but any editing program will do— 
along with a rough soundtrack, if possible 
(Figure 2). Place the storyboard panels 
inside the editor’s timeline and move, 
stretch, and clip them until the timing is 
right. Here, not in your 3D program, is 
where you should spend your trial-and-error 
time, visualizing the shot in your head or 
acting out bits of scenes to find out how 
long they take. Had | attempted to deter- 
mine the timing for this shot from scratch 
while animating, for instance, | would 
almost certainly have left far too little 

time for the audience to absorb Dennis’ 
initial pose before bringing him into the 
eating action. 

Incidentally, The Animator'’s Apprentice 
poses a special problem for timing because 
every movement the characters make must 
be synchronized with a piece of music, Paul 
Dukas’ “The Sorcerer's Apprentice.” The 
pose reel showed me that the music would 
have to be altered in some passages, a chal- 
lenge I've handed off to the composer 
arranging the score. 

When you're finished constructing the 
pose reel, the shot will have been planned 
out from start to finish using only drawings 
and sound. In fact, the pose reel can serve 
as a template for the final edit of the movie. 
With the whole movie in this form, it can be 
evaluated and edited quickly. Each shot or 
sequence can be replaced bit by bit with test 


renders, then with finished shots, so you can 
always see what the film will look like as 
a whole. 

This may seem like redundant work, but 
it isn’t. With the pose reel as your guide, 
creating the animation itself is more effi- 
cient and more fun. It enables you to con- 
centrate on the nuances of character motion 
without worrying that the big gestures will be 
totally off. It also allows you to make the 
animation equivalent of Stanley Kubrick's 
final check: Is there anything on the screen 
worth animating? 

Once you have the timing worked out, the 
key to using it is an exposure sheet. An 
exposure sheet is simply a spreadsheet, 
either paper or software, in which each row 
represents a frame and space to write a 
description of the action that occurs on that 
frame. Exposure sheets were invented by the 
Disney studio early on, when it became nec- 
essary to record the exact timing of any 
given shot for use by animators, director, and 
cinematographer. Exposure sheets are less 
central to computer animation than to hand- 
drawn animation, since computers afford the 
luxury of nearly instant playback and editing. 
Nonetheless, they can be a useful reference 
when you're creating timing. 

For this shot, | used an exposure sheet 
to record the pose reel timing in Premiere. | 
rendered the shot to a movie and brought it 
into my sound editor (the old workhorse 
Macromedia SoundEdit 16, but you can use 
any sound editor that lets you see movie 
frames as well as waveforms). | noted the 


timing of action and sound changes with 
frame accuracy and wrote them down on 
the exposure sheet. You can use any kind 
of line or graph paper as an exposure 
sheet—just remember you're going to need 
a lot of it!—but | prefer a spreadsheet 
(Figure 3). 

The exposure sheet isn't used only to 
record timing information. It’s also used to 
plan overlapping and secondary motions that 
were too insignificant to draw into the pose 
reel. Marking time on an exposure sheet and 
reading it easily is an acquired skill and 
takes some practice. | use a lot of little code 
words to describe the action. The word 
“hold” denotes a held pose, for instance, 
and the word “side” denotes a slight devia- 
tion or head turn in the middle of a larger 
action. If there’s any dialog in the shot, | 
break down each word by phonemes (the 
basic mouth shapes that make up speech) 
using the sound editor and write it on the 
exposure sheet as well, along with any slight 
head and body gestures that go with a spo- 
ken phrase. 

Next month, we'll look at various key- 
framing styles, and the following month, we'll 
make practical use of the techniques dis- 
cussed in animating two actual shots. @ 


Raf Anzovin is the co-founder of Anzovin 
Studio, based in Amherst, MA. A trailer for 
his upcoming film, The Animator’s Appren- 
tice, can be viewed at www.anzovin.com/ 
films/apprentice. You can email him at 
taf@anzovin.com. 
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FIGURE 2. Timing can be worked out easily by laying out the drawings 


in a video editor to create a pose reel. 
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FIGURE 3. Use an exposure sheet to 
record timing from the video editor and 
work out timing for overlapping or sec- 
ondary motion, such as eye blinks. 
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Big Plans 


The most important part 
of character animation 


is proper planning. 


e@ Get ready to embark on a journey 
through the life of an animated film, The Ani- 
mator’s Apprentice. In this regular column, !'ll 
focus on character animation techniques 
that arise directly from this and other pro- 
jects. In the past, I've been frustrated by arti- 
cles that cover generalities without getting 
down to the nitty gritty of how to apply them 
in an actual production situation, so the 
emphasis will be on practical solutions to 
real-world problems. We'll look at all the dif- 
ferent stages of production and explore both 
time-honored animation principles and new 
digital tricks. 

My personal 3D program of choice is 
Hash Animation:Master 99. However, the 
techniques I'll be suggesting won't rely on any 
program's particular toolset; they'll be applica- 
ble to all 3D animators. If | mention a particu- 
lar Animation:Master feature, I'll do my best 
to point out the equivalent feature in other 
programs such as Softimage, Alias|Wavefront 
Maya, and NewTek LightWave. 

The most important and creative aspect 
of animating a character has nothing to do 
with 3D. It's planning: using storyboards, 
pose reels, and exposure sheets to plan 
every movement before hitting your 3D ani- 
mation program. With proper planning, not 
only will you eliminate the element of guess- 
work from animating a character, you'll nearly 
always come up with better ideas and a 
more polished final product. Without it, ani- 
mating can become an excruciating exercise 
in trial and error. 

This month's example comes from the 
beginning of The Animator’s Apprentice, which 
features Dennis the Dog in the role of lowly 
intern to a CG wizard whose powers he 
appropriates on the sly. Dennis is lounging in 
an office chair. He scarfs down a dog cookie, 
then looks resentfully at another character 
offscreen. Let's look at the steps involved in 


BY RAF ANZOVIN 


FIGURE 1. Four pencil drawings were used to plan the shot’s poses and composition. 


planning the shot in preparation for animat- 
ing it in a future column. 

Three factors determine a character's 
performance: timing, posing, and shot 
composition. These variables work together 
to communicate the point of the shot and 
allow the audience to identify with the char- 
acter. All three must be worked out in the 
planning stage. 

The time-honored way to plan poses and 
shot compositions is to make a detailed 
storyboard. The initial storyboard can be very 
rough, sketched out quickly to get ideas 
down on paper, but any extra time you spend 
at this stage is well worth it, because these 
drawings will be used to plan the character's 
movement as well. You don’t need to be 
a master illustrator—stick figures are 
adequate, and you can use arrows and 
movement lines to indicate movement in 
the shot. 

The critical thing is to break down what 
happens in the shot and present each char- 
acter so that its attitude and feelings are 
apparent. If you're tempted to create your 
storyboard panels within your 3D program, 
keep in mind that it's much quicker and 
easier to find a good pose on paper. 
Alternatively, if you're handy with a pen 
tablet, you can sketch into a 2D paint pro- 
gram such as Adobe Photoshop. The point 
is to maximize the flow of your ideas and 


minimize the amount of effort required to 
represent them. 

What actions must Dennis perform in this 
sequence? He begins slumped in the chair 
in a pose that must clearly show an attitude 
of dejection. Then he reaches into his box of 
dog cookies and pulls one out, preparing to 
pop it in his mouth. Finally, he returns to his 
former position and looks resentfully off- 
screen. Four drawings were all it took to get 
the entire shot and its movement down on 
paper (Figure 1). | made more drawings as | 
tested different poses and compositions, but 
| threw most of them away. 

Once you've worked out the poses and 
shot composition, it’s time to think about 
timing. Without a doubt, timing is the hardest 
thing to get right about a character perfor- 
mance. If it's too slow, the animation will 
look as though it were shot underwater. If it’s 
too fast, the actions go by so quickly that the 
audience will be confused. Good timing is 
always based on the artful combination of 
fast and slow movements. Fast movements 
catch the eye and build interest, but they 
must be bridged by slow, held poses to give 
each action a chance to sink in. As Disney 
animator Shamus Culhane puts it, “The 
poses tell the story, but it is the timing that 
intrigues the audience.” 

Timing is planned using a pose reel, 
often called an animatic. You can make a 
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CG Pear and Tangerines, with Grapes, by Jeremy A. Engleman 


Real or REALimage? 


Artist Jeremy Engleman used 3D Studio MAX to create this 
incredible still life. Like other CG artists and designers, Jeremy is constantly 
pushing the limits of technology to produce more striking images. 


“I'm trying to explore a painterly nature through CG media. This does not mean 
I am trying to make CG look like a painting through the use of ‘art’ filters, but 
rather I am trying to identify what can be painterly about computer graphics' 
own nature. The grain in the image above is the result of multiple conversions 


to indexed palettes.” 


Developing imagery like this demands a high-performance graphics accelerator 
like the E&S Tornado 3000”. Designed for professional, OpenGL applications 
and powered by Evans & Sutherland’s REALimage® technology, Tornado meets 
the exacting requirements of today’s artists, such as high-polygon-count mod- 
eling and fast texturing performance. If you're an artist using 3D Studio MAX, 
Softimage 3D, Maya, LightWave 3D, Mirai, or Houdini, unleash your creativity 
with E&S Tornado 3000”, the power behind the scenes. 


To find out more about Evans & Sutherland graphics accelerators or to purchase 
on line through ESDirect, visit our web site at www.es.com/wg. 
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stencil maps are usually needed for each 
separately textured face. But even objects 
that don’t have perpendicular surface nor- 
mals can benefit, since the six textures can 
be blended together using the Blend Edges 
checkbox. The Stencil Shaderless Sides 
checkbox allows underlying textures to show 
through. Using this option, you could 
enhance a textured terrain with grassy areas 
applied only to polygons facing one direction. 
UV Burner is the only ProShader that 
doesn’t appear under the Resources palette. 
You call it either by clicking on a small icon 
on the button bar that runs across the top of 
the screen or by selecting it from the Model- 
ing menu. It allows you to change the way a 
texture’s coordinates are projected onto a 
polygon or mesh object. Once you've applied 
a texture, you select a mapping style from the 
Map pop-up dialog in the Object Properties 
dialog, and then click the UV button on the 
menu bar. For objects that have been 
imported or subjected to Boolean operations, 
this functionality can make the texture lie in a 
more realistic manner. Although it's useful, UV 
Burner is hampered somewhat by its trialand- 
error nature (rendering is required to see the 
outcome) and also by the fact that the result 
can't be undone. Proceed with caution. 


Modeling & Miscellany Displacement is a 
useful addition that works only on Bezier or 
mesh objects. This plug-in alters geometry 
according to a 2D image or video file, essen- 
tially translating pixel brightness into eleva- 
tion. After launching the Displacement dia- 
log, a map must be loaded to act as the 
source image. The dialog furnishes two slid- 
ers: sampling and maximum height. Sam- 
pling determines how many times the mesh 
object is subdivided. The default of zero 
uses an 8x8 grid to sample a Bezier patch; 
a setting of 100 samples the mesh ina 
107x107 grid. Since higher numbers gener- 
ate more information, use this dialog cau- 
tiously. The maximum height dialog sets the 
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FIGURE 1. The Starfield dialog box. The 
other ProShaders dialog boxes are simi- 
lar, with a preview tile in the top right 
corner and an assortment of sliders to 
adjust the shader’s appearance. 


height of the brightest area, proportionately 
to the object's original size. 

Unlike the other plug-ins in the set, Dis- 
placement lets you preview the results 
before rendering. Since it affects object 
geometry directly, the results can be viewed 
in flatshaded mode. As with all StudioPro 
textures, Displacement deformations can be 
animated to create unique effects, such as a 
curtain that flaps realistically in the wind. 

The Corrosion plug-in imparts an appear- 
ance of age. It uses a bump map to create 
transparency, simulating holes and areas 
that have been etched away. The Corrosion 
shader must be placed over an existing tex- 
ture and must appear at the top of the tex- 
ture list in the Object Properties dialog. The 
bump map can't be changed, but a slew of 
parameters make it possible to customize 
the effect: invert bump, hole area, bump 
amplitude, resistant area, resistant bump, 
and random seed can be adjusted to create 
a realistically aged object in a fraction of the 
time it would take using conventional texture- 
mapping techniques. 

The Wildlife plug-in defies categorization. 
It simulates the patterns of fur found on ani- 


mals with spots. Five preset designs are 
included for animals such as giraffes, leop- 
ards, and cheetahs, and permutations of 
spots, spacing, irregularity, softness, and 
jaggedness can be mixed to create new 
ones. This texture can be applied to animal 
models, but it can also be used for clothes, 
rugs, upholstery, and the like. 


Plenty & More A great deal of functionality 
resides in the ProShaders set. Some of the 
plug-ins are indispensible. In fact, Displace- 
ment and Corrosion deserve to be rolled into 
the main application. However, others are 
less handy—I have yet to find a use for Pro- 
cedural Brick or Wildlife in a real-world pro- 
ject. Given the ascendancy of the Internet 
and the fact that all of the documentation is 
provided on the CD in PDF format, it would 
be more useful to distribute the individual 
plug-ins as Web downloads, so you can mix 
and match the ones you need. 

On the other hand, the set is reasonably 
priced. To be honest, if | were to select indi- 
vidual plug-ins, | probably wouldn't choose 
Starfield, but I’ve gotten more mileage out of 
that one than any of the others. To my sur- 
prise, it's fantastic for creating animated tex- 
tures to be composited with other rendered 
footage. So perhaps there are advantages to 
getting more than you think you need. Maybe 
you'll find uses other than those for which 
the plug-ins were designed. @ 


Chris Manners is 3D’s digital media man- 
ager and a speaker at the Digital Video 
Conference & Exposition. 


sources 


Power Module II: ProShaders 
list price $149 

Strata Inc. - RAPID 3D NO. 151 
Plugs into Strata StudioPro 


This is an example of the Procedural Plank component of ProShaders. 


56 wwu.3Dgate.com NOVEMBER 1999 


INTHELAB 


Shade & Texture Your Strata 


Strata StudioPro Power 


Module Il: ProShaders 


a Power Module II: ProShaders ($149), 
Strata's second set of plug-ins to StudioPro 
2.5 and higher, provides a series of nine 
extensions that, for the most part, provide 
advanced shading and texturing capabilities. 
Starfield and Moonscape simulate outer- 
space effects. Layered Rock and Procedural 
Brick help create stone surfaces. Blender and 
UV Burner supply advanced mapping capabili- 
ties. Of the remaining three, Displacement 
and Corrosion fall under a general heading of 
modeling, while Wildlife is somewhat esoteric. 

After installation, all but UV Burner 
appear as presets in the Resource Palette 
(under the Textures tab) that can be applied 
directly to an object. The presets can be 
modified by double-clicking on the shader 
icon that appears in the top half of the 
Resource palette. In this scenario, a dialog 
opens that contains sliders for the adjust- 
ment for form, color, variation, and other 
parameters. It's also possible to create a 
shader from scratch by choosing New from 
the drop-down menu to the left of the 
Resource palette and selecting a shader 
type, which opens an editor dialog box. 

Space Effects Moonscape generates 
irregularities such as those found on planets 
that have suffered impacts from asteroids. 
Variables control depth and height of irregu- 
larities, as well as quantity and scale. While 
it’s possible to create similar surfaces via 
bump mapping, Moonscape makes it easier. 
The Starfield plug-in generates a starry night 
sky or a view from space. The two compo- 
nents to this extension, Starfield and Neb- 
ula, can be used independently or in conjunc- 
tion. To create a space-like background, you'd 
use the Environment palette, place the Back- 
ground tab at the forefront, and select 
Starfield from the drop-down menu. The 
resulting dialog box (Figure 1) offers check- 
boxes to enable both stars and nebulae. 
Controls for other ProShaders are presented 
via similar dialogs. 


BY CHRIS MANNERS 


This illustration uses an excessive number of the plug-ins provided with 

Power Module II: ProShaders. The background has Starfield applied, and the 
planet has a Moonscape surface. The walls have been shaded with Layered Rock, 
and the right-hand surface has had the Corrosion plug-in applied. The sofa has 

a Wildlife texture and has been Displaced (together with the cushion) for a 
wrinkled effect. In addition, the metal drum has been Corroded, and the floor 


has been shaded with Procedural Brick. 


The Starfield dialog is divided into two 
segments, one for each effect. Star variables 
include color variation, clustering, and twinkle 
rate (for animations). The nebula effect can 
be adjusted for color, scale, and local and 
super variation. Although they're obviously of 
limited utility, both effects can be applied to 
objects, as well as backgrounds and ground 
planes. More advanced texturing effects can 
be generated by either combining these tex- 
tures with other shaders or animating them 
over time. 


Bricks and Recks In the real world, when 
rock has been subjected to eons of compres- 
sion and pressure, it creates a stratified 
effect in which layers are squeezed together 
and distort. The Layered Rock plug-in simu- 
lates this effect to generate textures that 
resemble sedimentary rocks. The five pre- 
sets can be altered easily by changing color 
swatches and adjusting pressure, turbu- 


lence, spacing, and layer size. The result is a 
wide variety of rock types that can be applied 
to either terrain meshes or objects. 

In contrast, Procedural Brick creates a 
texture that’s entirely fabricated: construction 
bricks with variable size, color, and degree of 
surface roughness. The most interesting vari- 
able is grooved mortar—width and depth set- 
tings add a realistic division between individ- 
ual bricks. However, because the bricks are 
of uniform size, color, and bump, it's only 
useful for creating pristine new bricks. You 
can't vary brick size, inflict erosion, or grow 
moss, leaving the results far too uniform for 
general use. 

Mapping Effects Blender lets you place 
up to six 2D textures on a single object. The 
positioning of the textures is determined by 
the direction in which the object's surface 
normals point. This capability makes Blender 
invaluable for texturing cubical objects such 
as boxes and buildings, since surfaces and 


www.3Dgate.com 55 


industry event for 
DV professionals. 


E DIGITALVIDEO 
CONFERENCE & EXPOSITION 


newt! 
Web Video Boot Camp: October 18, 1999 


Conference: October 19-22, 1999 
n: October 20-21, 1999 
— | 


Long Beach Convention Center 


Join the leaders 
in digital video 


Web Vicleo » Production ° Editing 2. technology for five 
days of in-depth training. 


Motion Graphics ° 3D Visual Effects 
Corporate Vicleo e Compression ee to learn all there is to know— 


You don't have time 


so here's your chance to 


DVD ° Carneras ° Business 
learn all you need to know. 


Register Early and Save! 


Supporting 
‘ of Technical Sponsors: 
a z 
"268 < Please send me a free copy of the Digital Video Conference & Exposition Catalog! 
‘e350 


Name 


The Art of Digital Video. 
ie Art of Digital Video: Tie 


Media Sponsor: 
Company Address 


City Zip 


DDVOs99 


Phone Fax Email 


Bedia co-sponsors Fax to: 888-811-7391 . outside the U.S. fax to 972-906-6890 
| Or visit our web site and request a catalog! 


www.dvexpo.com 


Don't just make it 


move, 


MotionStar 


Make your motion Smooth with 
MotionStar Real-Time Motion Capture. 


Now with popular plug-ins, it’s easier 


than ever to capture high-quality 
A motion in every major animation 
eS fA A program! Ascension gives you: 
= Complete turn-key systems to take 
motion capture to final production. 


= Real-time, smooth choreography of movements. 
= Wireless technology to really groove, baby, groove! 


/ pa @ k Add MotionStar to your studio's toolbox: Your creativity and 
f Ascension’s MotionStar are essential for today’s animator! 


\ f 
& ) & Call today to see how an in-house motion capture system : 


from Ascension can work for you. Ask for our free demo reel! 


MotionStar°’ : 
REAL-TIME MOTION CAPTURE A Ascension 


Technology Corporation 


Call: 800-321-6596 Outside N. America: 802-893-6657 
Sipe la aie : Visit our web site at: WWW.ascension-tech.com 
© 
idcrionSear leet adenrk erAsresttontocnrotaay e-mail: ascension@ascension-tech.com Fax:802-893-6659 
Corporation, Megadude ©1998 Protozoa, Inc, PO Box 527, Burlington, VT 05402 USA 


Rapid 3D #25 


The only 3D digitizing 
system with a refined look, 
feel, and performance. 
The MicroScribe system 


PeRe 
ad 


allows rapid 3D aig@ano I 
with 0.009” accuracy Over 
50" spherical workspace. 
Ae create impressive 


3D modelsifor use with 3D 


Softimage, Rhin 
other popular 3 
packages. The d 


effortless manipulat 
The award Winning 
MicroScribe-3D 


It is simply the fastest way to create 
3D models for animation,.— 
engineering, multimedia, or virtual 
reality. 


Immersion 

Corporation 
Phone: (408) 467-1900 
US call: (888) 467-1900 


Fax: (408) 467-1901 
Email: info@immerse.com 


Visa, Mastercard, and American Express accepted 


Rapid 3D #24 


FIGURE 4. PyroCluster clouds can emit their own illumination. There are no lights in 
this scene and ambient lighting is set to zero; the brick wall is illuminated solely by 
light cast from the flaming torch. 


Afterburn and PyroCluster displayed the 
most realistic volumetric quality, evenly lit 
and suitably fogged from one side of the puff 
to the other. Those people who found Pyro- 
Cluster lacking in its first incarnation should 
look again. The latest version is dramatically 
improved and, at the video resolutions | was 
rendering, | couldn't discern any real quality 
difference between the two. The price of this 
top-notch quality is somewhat longer render- 
ing times. 

UltraShock also performed acceptably 
but not without anomalies. As the camera 
passed the center of the puff where the par- 
ticle itself was located, the view became dis- 
tinctly darker and more dense, and it 
remained that way until the camera exited 
the edge of the puff. | wasn’t able to deter- 
mine the cause, but it appeared that the 
lighting being applied suddenly shifted to a 
referent that was in shadow. This happened 
with the single spotlight in the scene, so 
UltraShock users may need to pay extra 
attention to lighting. 

Afterburn and UltraShock both delivered 
serviceable puffy clouds with their default 
settings. UltraShock and PyroCluster even 
have presets called Puffy Clouds—it doesn’t 
get any easier than that! 


Clouds in My Coffee Which is best? Unfor- 
tunately, there’s no all-around, head-and-shoul- 
ders winner. Each has its own strengths, and 
if you do a lot of volumetric effects, you might 
have good uses for all three. 

Afterburn does beautiful, fully volumetric 
dust, steam, clouds, and smoke. For large- 
format film work and anything else requiring 
the ultimate in quality, this may be your best 
bet. Beyond these uses, it’s not as flexible 
as the other two. 


PyroCluster is significantly more versatile 
right out of the box, with more control over 
light, shadow, and density. Its cloud render- 
ing is on par with Afterburn’s (at video resolu- 
tions, at least). Its unique architecture and 
additional features enable it to do effects 
such as self-illuminating vapors that would 
be more difficult, perhaps impossible, with 
either of the others. On the other hand, you'll 
probably have to spend more time getting 
the hang of it. 

UltraShock’s 2D tools are the most 
extensive, making it quicker for situations 
when the effect doesn’t need to interact with 
the scene, but its output did exhibit some 
quirks. In the long run, it may prove the best 
investment due to its plug-in extensibility. 
However, no plug-ins to UltraShock are avail- 
able as of this writing, and the plug-in archi- 
tecture is not open, so you can't write your 
own shaders. UltraShock has been shown to 
work with Digimation Shag:Fur, which may be 
a plus for some users, and comes with built- 
in hooks to Pandora, Digimation’s own parti- 
cle system, which is available separately. 

If | had to choose one and | wanted maxi- 
mum versatility but didn’t need cartoon 
effects, | would choose PyroCluster. It’s fully 
integrated with Cebas’ Pro Optics Suite tools 
and can be purchased separately or as part 
of Pro Optics Suite. If | did have cartoon 
work lined up and still wanted a lot of flexibil- 
ity, UltraShock would probably be my choice, 
particularly if my wish list included some of 
the Video Post features. 


Stephen C. Levy is a part-time animator, 
occasional writer, and full-time malcontent 
who resides in Los Angeles. His credits 
include 3D art direction on The Simpsons 
Virtual Springfield CD-ROM game. 


over the lifetime of each particle. In nearly all 
cases, the settings are animatable over the 
lifetime of the effect, as well. This is done 
via the usual MAX method of turning on the 
Animate button, going to the desired frame, 
and changing the parameters. 

I'm pleased to report that UltraShock and 
PyroCluster provide excellent previews that 
show how everything will look after it has 
been fully calculated. UltraShock's window 
will also do a full, miniature render of your 
whole scene, with all the bells and whistles. 
PyroCluster uses what appears to be a modi- 
fied version of the standard MAX shaded 
viewport that renders atmospheric effects 
right in your viewport, in any view configura- 
tion. In contrast, Afterburn lets you preview 
the effect of this parameter and that setting, 
but you can't see the total result until you hit 
the Render button. 

PyroCluster and UltraShock are both con- 
trolled through their helper objects on cre- 
ation, and then through the Modify panel. 
One of UltraShock’s unique features is its 
plug-in architecture—yes, plug-ins for a plug- 
in! That is, new features can be added with- 
out doing a full upgrade. 

PyroCluster includes A-bomb, a unique 
particle system that creates perfect mush- 
room clouds with its default settings (Figure 
3). It's a handy addition if you're interested in 
doing explosive effects. Another effect unique 
to PyroCluster is that its clouds can actually 
emit their own illumination (Figure 4). 


Complex Effects Using PyroCluster, each 
particle system gets its own helper object, 
which is automatically assigned at creation 
time. If you change your mind later, a helper 
object can be unlinked and relinked with the 
normal MAX hierarchical attachment buttons. 
If you have more than one PyroCluster effect 
in a scene, coordination between them is 
handled through a clever system of parame- 
ter sharing. You can decide, on the fly, which 
parameter values are shared among the 
PyroCluster effects. 

Sharing parameters among effects is 
easy to accomplish. Each parameter or set 
of parameters has a pin, like the standard 
MAX modifier stack pin. If the pin is down, 
that parameter becomes part of the shared 
group. Only the other helper objects with 
their pin down for a given parameter are 
affected; helper objects whose pins remain 
up stay independent. Parameter sharing, 


In other instances, though, PyroCluster’s 
capability can eliminate much clicking and 
scrolling. 


Test Results To test the volumetric proper- 
ties of each plug-in, | set up a simple scene: 
one puff and a camera animated to pass 
through the volume occupied by that puff, 
one spotlight, and a cube to receive shad- 
ows. | rendered 100 frames of each setup 
and kept track of the time, first with no shad- 
ows, then with mapped shadows, and finally 
with raytraced shadows. 

| had hoped to report rendering times for 
these flythroughs, but in my quest to arrive 
at parameters that would yield similar- 
appearing clouds, | found that render times 
could vary widely for very similar effects. | 
could create acceptable clouds that rendered 
quickly with all three, and | could also turn 
each render into an hours-per-frame ordeal. 
Moreover, my own spinner-twiddling skills 
seemed to play a large part in the render 
times. Thus, your mileage may vary. 


FIGURE 3. PyroCluster’s A-bomb particle 
system creates perfect mushroom clouds 
with its default settings. 


unique to PyroCluster, can be a great help 
when multiple effects are active in the 
scene. 

Afterburn and UltraShock don't really 
address this issue of similar, but not quite 
the same, effects. Cloning becomes an all-or- 
nothing affair, but since the underlying parti- 
cle systems themselves may be wildly differ- 
ent, in some cases it may not be a problem. 


cYRA 000 fax 510.633.5049 


phone 510, 


Nem 


Create Quick 
Accurate 3D Virtual 
Models of Actual 
“Big Stuff” 


Cyrax™ Portable 3D 
Laser Scanning System 


in just minutes by scanning the actual 
in Texas with a Cyrax 3D 
model consists of 500,000 dimensionally accu- 
rate 3D points, from which 2D drawings and 
¢ formal 3D models can be created. | 


Rapid 3D #23 


www.30gate.com SI 


The virtual 


INTHELAB 


FIGURE 2. One volumetric puff, rendered using Afterburn (a), PyroCluster (b), and UltraShock (c). | tried to get a similar effect from 
each, though | spared myself the hair-pulling that would result from trying to make the match more exact. 


through multiple entries in the Effects pane, 
though each Environment entry can act upon 
more than one particle system. You must 
also select which lights the Afterburn system 
sees for its self-shadowing and shadow-cast- 
ing effects. Afterburn doesn't do mapped 
shadows. Pick your jaw up off the ground, 
and I'll explain. Two rendering options are 
provided for regular Afterburn effects, called 
RayMarcher and Octane Shader. Neither 
sees mapped shadows—both use the ray- 
traced shadows setting, although the result 
of using the Octane Shader is rendering 
times in line with what you'd expect using 
mapped shadows. RayMarcher delivers 
actual raytraced shadows, with rendering 
times to match. 

PyroCluster is implemented as a helper 
object assigned to the associated particle 
systems. The particle system is linked, 
through the helper object, to entries in the 
Environment panel. In PyroCluster's case, 
there are no variables in the Environment 
entry; the values stored in the helper object 
are called from the Environment. PyroCluster 
has a slightly steeper learning curve before 
you can get started due to the number of 
parameters it gives you to play with. (On the 
other hand, it comes with the most sample 
files from which to cut and paste settings.) 
Once | got used to it, though, | began to see 
its merits, especially compared with the load- 
apiece, call-a-function workflow of the other 
two. Even PyroCluster’s Environment entry is 
automatically placed and activated when you 
put a PyroCluster helper object in your scene. 

UltraShock’s helper object, which looks 
like a space warp, can be assigned more 
than one particle system so each shares all 
UltraShock settings. Alternatively, multiple 
helper objects with different parameters can 
control their own systems. Particle systems 


50 www.3Dgete.com NOVEMBER 1999 


and lights are selected by click-to-pick or 
select-by-name. Like Afterburn, UltraShock 
requires its own special versions of MAX’s 
usual lights for some capabilities. UltraShock 
uses its Environment entries to control shad- 
owing functions. Afterburn and UltraShock 
also include cartoon rendering effects, which 
PyroCluster doesn't. 

Each lets you save and load preset 
effects, and each ships with sample files to 
help get you started. In addition, both Pyro- 
Cluster and UltraShock offer preset configu- 
rations of the plug-in user interface itself, 
making for quick and easy setups. PyroClus- 
ter has six buttons for common uses, while 
UltraShock’s plug-in architecture allows each 
feature to be, in effect, its own preset. 


User Interfaces The good thing about all 
three user interfaces is that practically every- 
thing is independently controllable and ani- 
matable. The downside is that this makes 
for a great deal of spinners to twiddle. 
Afterburn is different insofar as its user 
interface is completely within the Environ- 
ment dialog, where five separate elements 


sources 


Afterburn 1.0 + list price $345 
Aftershock/Lumens - RAPID 3D NO. 152 
distributed by ID8 Media and Digimation 
(including R3) 

Plugs into 3D Studio MAX, R3 compatible 


PyroCluster 1.7 - list price $345 

Cebas Computer Inc. - RAPID 3D NO. 153 
distributed in the U.S. by Trinity3D 

Plugs into 3D Studio MAX, R3 compatible 


UltraShock 1.14 - list price $295 
Digimation - RAPID 3D NO. 154 
distributed by Digimation 

Plugs into 3D Studio MAX 2, R3 compatibility 
in progress 


can be mixed and matched to fit your needs. 
Afterburn itself handles volumetric effects. 
AB Combustion, AB Volume Fog, and AB Vol- 
ume Light account for the next three. These 
are the same as the standard MAX versions, 
but they're Afterburn-aware, which is neces- 
sary to avoid unwanted side effects when 
you use these native effects with Afterburn. 
The fifth element is AB Renderer, which goes 
in last and must be present to create the 
Afterburn effects. This renderer, like PyroClus- 
ter’s Environment entry, has no separate 
parameters—it just exists to call those func- 
tions. Once you've placed an AB entry in the 
window, its dialog pops up, presenting panes 
that govern all aspects of the effect. 

If you like the way MAX panes pop into 
view when you open them, you may be mildly 
dismayed by UltraShock’s plug-in loading 
behavior. The panes just won't pop up, and 
you can't even right-click on the panel to 
bring them up. Panning down manually is the 
only way to get at them. 

One of Afterburn’s best features is Anima- 
tion Flow Curves, which provide spline-based 
control over nearly all parameters. Just click 
on the AFC button for a given parameter, and 
a window, similar in size and operation to the 
standard Loft Deformation windows, opens 
up to provide complete control. 

UltraShock doesn't allow for quite this 
much flexibility, allowing only a start value, 
an end value, and control over the interpola- 
tion, but no way to set intermediate values 
directly. PyroCluster allows complete control 
of many parameters via a range bar system 
that features an unlimited number of control 
points with either linear or adjustable in and 
out handles. Other attributes allow only a 
start and an end value. 

It's important to note that these parame- 
ter controls vary the settings of the effect 
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Something 
in the Air 


Afterworks/Lumens After- 
burn, Cebas PyroCluster, 
and Digimation UltraShock 


& In the beginning (five years ago, any- 
way), there was Vapor, a Yost Group add-on 
to Autodesk 3D Studio 3 for DOS. And the 
animators saw that Vapor was good. But 
Vapor was not truly volumetric, which made 
the animators sad. 

Soon, a new name was heard in the land, 
and that name was MAX. And MAX had Com- 
bustion. “At last, a true volumetric!” cried the 
animators. And they were glad, for now they 
could create vaporous objects in three- 
dimensional space. Then, as animators will, 
they longed for more and became sad again. 

And it came to pass that the cries of the 
animators were heard by three companies of 
wise programmers. Each sent a champion to 
enable MAX users to create volumetric 
effects of varying form and density, from a 
wisp of dust to the blackest smoke cloud. 
And their names were Afterworks/Lumens, 
Cebas, and Digimation. 

Honors for the first shipping volumetric 
plug-in for MAX go to Cebas PyroCluster, now 
in version 1.7. Although Digimation Ultra- 
Shock was actually first to ship, version 1.0 
simulated volumetric effects in a 2D Video 
Post layer, a capability that persists in cur- 
rent version 1.1d, though it's now aug- 
mented by true volumetrics. Meanwhile, the 
spring 1998 release of Afterworks/Lumens 
Afterburn, although it was offered for sale, 
was a beta version. That didn’t stop it from 
being used in a certain big-budget, big-star 
Hollywood meteorite movie last summer, 
though, and now it’s in version 1.0. It wasn't 
until the end of September 1998 that all 
three were available complete with manuals, 
samples, and help files. 

All three were stable on my system, run- 
ning MAX 2.5 on Windows NT 4 with Service 


Pack 3. Afterburn and PyroCluster are com- 
patible with MAX 3, and a MAX 3 update of 
UltraShock is in progress as of this writing. 

When planning this review, | envisioned 
an old-fashioned shootout. Put all three in 
the ring together, no holds barred, until one 
emerged the winner. Unfortunately, the plug- 
ins themselves didn't want to go along with 
my plan. Although all three are intended to 
do the same types of effects, | found it diffi- 
cult to get results similar enough to directly 
compare (Figure 1). Even when the spinners 
had the same label, Noise Size, for example, 
the numbers in the window didn’t correlate. 
A Noise Size of 8 might be a high value in 
one, a small value in another. 


Setup All three use a particle system, either 
standard or third-party, to determine when 
and where an effect will be placed in the 
scene. They each render a volumetric puff 
around each particle in the assigned system, 
which is highly controllable, though it can’t 
quite be sculpted (Figure 2). Moreover, each 
plug-in boasts several panes of fully animat- 
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FIGURE 1. The 
same scene 
rendered using 
atmospheric 
effects from 
Afterburn (a), 
PyroCluster (b), 
and UltraShock 
(c). 


able parameters, letting you define the attrib- 
utes of each puff in great detail, and you can 
preview the results. But that’s where the sim- 
ilarities end. 

PyroCluster also offers Video Post func- 
tionality through a checkbox in its user inter- 
face and additional controls over Video Post 
rendering parameters. In its current version, 
Afterburn limits its Video Post presence to 
Glow controls. UltraShock, as befits its ori- 
gins, has a major Video Post presence for its 
previously mentioned bag of 2D tricks. 

Why talk about Video Post when these 
are supposed to be volumetric plug-ins? In 
cases where the effect doesn’t need to inter- 
act with the rest of the scene, using a Video 
Post-rendered version can reduce render 
time drastically compared to a 3D effect. In 
many of these cases, it can be difficult to tell 
the difference, so why not save rendering 
time? As you will see, rendering time can 
become a real concern. 

Afterburn's primary dialog is accessed 
through the Environment window, making it 
modeless. Different effects are handled 


wuw.3Dgate.com 49 


©1999 Dominic Wright, Createc 


©1999 Theseus Projects 


©1999 Fox Sports 


[im & Preadcast ° (ames [eduction e Video 


It's no secret that RenderDrive® is taking 
3D rendering to higher levels of excellence. 
RenderDrive is delivering new creative 
opportunities for designers and animators 
working in broadcast, video, film and 
games production. 

RenderDrive is a networked rendering 
appliance dedicated to producing the highest 
quality images. RenderDrive means a physically 
accurate real-world environment; matte, 


ART US: +1 650 254 7610 


reflective and refractive materials behave 
predictably, shadows are thrown according to 

the brightness, position and size of the light 
source; lens flares and depth of field are 
dictated by real camera and environmental 
values. RenderDrive gives you a predictable 
and intuitive rendering environment. A firm 

foundation from which to create better images 
— realistic, fantastic, or anywhere in-between: 

the only limit is your imagination! 


\ 


\ 
Advanced 
Rendering 
Technology 


Rapid 3D #53 


Real World Rendering” 


ai aPUPT 3 


www.art-render.com 


ART UK: +44 1223 563 854 


THERE’S 
BIG Ki 


2 spent modeling 


b5)texture maps \\ 
G@ scene files h 


9-9 sleepless nights 
GFCO frames! 


(renders later 


@ rears envelope 


Le BIGIKABON. 


Artist - Alec Syme. www.alecsyme.com 


v 


Go to www. 3id\- di asi com 
for all the details. oa ° 


INTHELAB 


FIGURE 4. Animation:Master's new Com- 


pensate mode allows characters to grip 
and handle objects with amazing ease. 


thin objects or high-contrast edges. An over- 
sampling option has been added in 7.1 to 
deal with this. Depth of field, fog, film grain, 
raytraced reflection/refraction, and field ren- 
dering are all supported, as is a toon shader. 
One area where the renderer falls short is 
motion blur. The motion-blur method in 7.1 is 
extremely fast (it only adds a few seconds to 


rendering time) and looks good under most 
circumstances, but it only blurs backwards 
from the current position of the object. This is 
a big improvement over the motion blur in 
previous versions, but the feature needs 
more work. (As a workaround, render with a 
360° motion blur and shift all keyframes 0.5 
frame ahead. This produces essentially the 
same effect as the 180° blurs behind and 
ahead of an object that appear on normal 
film and in most renderers). The network ver- 
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FIGURE 5. This land- 
scape was rendered 
in Animation:Master 
by Brian Prince. He 
used Hash procedu- 
rals to create the 
rock, dirt, grass, and 
sky surfaces. 


sion of Animation:Master includes an alter- 
nate multipass motion-blur rendering tech- 
nique, which is completely accurate but adds 
substantially to render time. 

Network rendering has long been avail- 
able for Animation:Master through a $699 
version of the package on the PC. With 7.1, 
Hash has finally released a version of 
Netrender for the Mac, though not in time to 
test for this review. The same batch and net- 
work rendering features are available for 
both platforms, and net rendering can now 
take place across a hybrid network. 

Hash has not actively encouraged growth 
of a plug-in market for Animation:Master. The 
only third-party commercial plug-in available 
is DarkTree Symbiont, a procedural texture 
plug-in that works with the standalone Dark- 
Tree texture generator (from Darkling Simula- 
tions, www.darksim.com, PC only). Additional 
Animation:Master plug-in support is limited 
to procedural texture plug-ins (it will take any 
Imagine ATX texture) and export plug-ins 
such as the OBJ and DirectX exporters, 
which, along with others, are available at 
www.hash.com/users/jsherwood. The Anima- 
tion:Master export SDK is available at 
ftp://ftp.hash.com/pub/misc/amsdk.exe. 

With its strong spline modeler, top- 
notch IK and constraints, and system of 
reusable and blendable Actions, Anima- 
tion:Master offers sophisticated and power- 
ful character animation tools at a remark- 
able price. In my opinion, there’s no 
comparable program under $5,000. At 
$199, Animation:Master has to be the best 
animation deal intown. @ 


Raf Anzovin is the co-founder of Anzovin 
Studio, based in Amherst, MA. A trailer for 
his upcoming film, The Animator’s Appren- 
tice, can be viewed at www.anzovin.com/ 
films/apprentice. 
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modes and tools can’t handle. A feature 
called Smart Skin takes care of many joint 
and muscle-flexing problems by allowing pre- 
cise deformations to be constrained directly 
to the rotation of a bone. 

The new Compensate mode takes the 
guesswork out of animating characters who 
touch their surroundings, pick up objects, 
push things around, or otherwise act on their 
environments and each other (Figure 4). 
Using Compensate mode in conjunction with 
constraints, you can quickly attach and 
detach bones on any given frame—even to 
the point of reworking the parenting hierar- 
chy, if necessary—in a seamless way that ~ 
doesn't disturb the animation workflow and 
force you to think about setup instead of ani- 
mating. You could, for instance, attach a cup 
object to a character's hand on the frame in 
which it grasps the cup, without disturbing 
the cup’s position, with only three mouse 
clicks. Or you could attach the tips of the fin- 
gers to given spots on the surface of the cup 
handle with equal ease, allowing the cup to 
move around in the character's hand without 
the fingers losing their grip or going through 
parts of the cup. When you want the charac- 
ter to release the cup on a given frame, all 
these constraints can be undone—leaving 
the cup wherever the character has put it 
down. With practice, character interaction 
becomes as seamless and second-nature as 
moving objects around in the real world. 

Animation:Master also provides the 
advantage of reusable motions. Character 
motions are organized into self-contained 
“Action” files. There are two kinds of actions: 
Actions and Choreography Actions. Choreog- 
raphy Actions can be used to animate within 
the scene (called the Choreography in Hash- 
speak) in which a character is placed. The 
other type of Action is completely separate 
from the scene in which it is. used, and can 
be dragged and dropped onto a character in 
any Choreography or onto any other charac- 
ters with the same bone structure. 

Moreover, Actions can be layered together 
using additive or blended modes. An Action 
can override another on a selected set of 
bones or blend with it by an animatable per- 
centage. The values of two Actions can also 
be added together, so that Action 2 adds to 
the rotational and positional values of the 
bones influenced by Action 1. New in version 
7.1 is the ability to turn a Choreography 
Action into an Action, and the ability to 
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“bake” several Actions together into one. 
You can certainly animate a character 
using standard pose-to-pose keyframe meth- 

ods, as in most other programs, but the 
Action system of motion lends itself well to 
more sophisticated techniques. To layer a 
character's motion, create the basic body 
choreography, save that in an Action, then 
use the Add mode to animate secondary and 
overlapping Actions on top in the Choreogra- 
phy. Or one Action layer can hold lip sync, 
and another can add facial expression on 
top of the basic lip movements, allowing 
them to be controlled separately. Building a 
basic library of Actions for a character—eye 
blinks, hand gestures, commonly used 
expressions—can speed up animation 


FIGURE 3. When stitched together cor- 
rectly, Hash patches can be used to 
model very organic shapes. 


immensely, especially since the Add mode 
can be used to ensure that even reused 
Actions never come out looking exactly the 
same in different scenes. 

Another useful tool is the Pose Slider win- 
dow. Pose Sliders allow any animatable 
attribute—bone movement and rotation, con- 
trol-point movement, and even constraint per- 
centages—to be controlled by a simple 
slider. Sliders can be set to clench a fist, 
raise an eyebrow, or curl a lip. A complex 
character can have hundreds of pose sliders 


sources 


Animation:Master 99 7.1 
list price $199; $699 network version 
Hash Inc. - RAPID 3D NO. 155 


‘System REQUIREMENTS: 
+Macintosh: PowerMac, OS 7.5 or greater; 
24MB RAM; CD-ROM drive. 


+ Windows: Pentium, Windows 95/98/NT 4; 
24MB RAM; CD-ROM drive. 


to control every aspect of motion. To edit ani- 
mation data, Animation:Master uses both a 
simplified timeline that shows all the moving 
tracks in an action at once and function- 
curve editing tools, which appear in a sepa- 
rate window. Any number of function curves 
from different attributes can be opened in 
the same window and edited at once. 

Animation:Master offers the usual image- 
mapping geometries, including planar, cylin- 
drical, and spherical. In addition, image 
maps can be applied using an unusual 
method called “decals.” Decals simply apply 
an image to whatever patches the viewer is 
currently looking at, from whatever view is 
currently active (including cameras and 
lights). Because decals are sensitive to 
which patches are visible to the user, they 
don't do counterintuitive things like apply to 
the insides and backs of objects, and they're 
much easier to use than most implementa- 
tions of UV mapping. A decal can hold more 
than one image and be stamped in more 
than one area on an object. In 7.1, a new 
method called “patch images” applies an 
image to each patch fully. This can be useful 
for creating repeating patterns. 

Image maps aside, Animation:Master can 
do quite a lot using only its procedural texture 
generator (Figure 5). It uses a number of pro- 
cedural “combiners” to blend two different 
texture attributes. Attributes can be colors, or 
they can be complex ATX texture plug-ins. 
(Animation:Master includes several, including 
stone crack generators, planet surface gener- 
ators, and even a basketball surface genera- 
tor.) Combiners include gradients and several 
kinds of fractal noise. It’s possible to create 
anisotropic surfaces that react to light differ- 
ently depending on the angle of view. Cur- 
rently, the biggest limitation on procedural tex- 
tures in Animation:Master is that combiners 
can't be used to generate bump maps. That's 
unfortunate, because the fractal noise gener- 
ator would be well-suited to just such a use. 

Animation:Master's renderer has under- 
gone considerable improvement since ver- 
sion 5. It can easily handle high resolutions 
and high-res texture maps (with adequate 
RAM, of course), and the rendering is gener- 
ally high quality and reasonably fast. A 1000 
x 562 render of a complex character with 
2,000 patches, several 2K image maps, and 
large shadow maps took less than a minute 
on the G3. Hash uses an unusual form of 
anti-aliasing that is fast but leaves jaggies on 
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BY RAF ANZOVIN 


Animation Power on the Cheap 


Hash Animation:Master 99 


version 7.1 


’ Animators agree that character anima- 
tion is probably the hardest thing you can do 
in 3D. That’s not just because character ani- 
mation is inherently difficult; it’s also 
because many 3D apps fight you every step 
of the way with tools that tend to make your 
task harder, not easier. Hash Animation:Mas- 
ter 99 7.1 (Hash Inc. uses both year and 
version number to denote its products) is 
one of the few programs written purely for 
character animation, and | think it's as close 
to a character animator's dream as any cur- 
rent commercial package. The 
Animation:Master development cycle is also 
exceedingly fast; two major revisions were 
already released this year, and another major 
update is likely to arrive before year’s end. 
The latest, version 7.1, features speed 
increases, new rendering features, and a 
number of new animation tools. 

| tested Animation:Master on an Apple 
Macintosh beige G3, overclocked to 466MHz, 
with 288MB of RAM, an ATI Nexus GA 8MB 
video card, and Mac OS 8.5. While Anima- 
tion:Master, like all 3D programs, wants to 
have the most resources possible, it runs 
fine on slower machines. It can be used suc- 
cessfully on a Pentium 133 with 90MB of 
RAM, and it isn’t even ridiculously slow. 

Animation:Master's stripped-down inter- 
face puts all the necessary tools within easy 
reach and then gets out of the way (Figure 
1). Hash has mostly resisted an urge that 
afflicts many 3D developers: to hide tools 
away in complicated nested windows or 
menus. Almost the entire Animation:Master 
interface can be controlled from two floaters 
and a set of toolbars. A handy context-sensi- 
tive menu can be popped up anywhere, and 
keyboard equivalents are easily customized. 

One of Animation:Master’s main selling 
points is its unusual spline modeling tools, 
which rely on proprietary Hash splines. 
(There is no polygonal modeling in Anima- 
tion:Master.) Hash splines lend themselves 
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i FIGURE 1. Anima- 

| tion:Master is con- 
trolled almost entirely 
by two floaters: the 
Project Workspace 
(upper left) and the 
Properties Panel (lower 
left), plus a number of 
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to the creation of complex organic shapes 
and are especially appropriate for modeling 
characters. Hash splines (Figure 2) look like 
cardinal splines, but like polygons and subdi- 
vision surfaces, they are not locked to any 
particular grid or geometry. You can stick 
Hash patches up against each other in any 
formation, and if the surface follows certain 
Hash-specific rules, it will render fine (Figure 
3). “Hooks” are used to attach a control 
point to the middle of another spline, which 
is useful for increasing and decreasing the 
level of detail in a model. A special-case 
patch that’s bounded by five points instead 
of three or four allows difficult branching 
areas such as shoulders and hips to be 
closed without producing creases. 

That said, Animation:Master’s modeler 
conspicuously lacks higher-level modeling 
tools. There are no lofting, beveling, or skin- 
ning features—each surface must be built 
up spline by spline with the help of lathes 
and basic extrusions. Nor are there tools for 
manipulating large groups of points, such as 
magnet tools or a deformation lattice. Anima- 
tion:Master is therefore not the app of 
choice for modeling complex architectural or 
mechanical forms. The program does include 
a DXF parser that will take quad-only DXF 
files from other programs and turn them into 
Hash spline models, usually without the 
need for significant cleanup. Many Anima- 
tion:Master users also turn to freeware Hash 
modeling utilities that do lofting, height extru- 


FIGURE 2. Hash patches look a little like 
cardinal splines, but they handle more 
like polygons or subdivision surfaces. 
Notice that the patch in the middle is a 
five-point patch, a special-case patch 
that is useful for constructing complex 
but seamless geometry. 


sion, and other tasks not available in the 
software itself. (You can find these, plus 
many Animation:Master tutorials, at 
www.hash.com/users/jsherwood.) Still, the 
lack of deformation tools makes certain jobs 
difficult. Hash promises a lattice deformer in 
a future release. 

Animation:Master's rigging and animation 
tools are the program’s crown jewels. The 
constraint/IK system, which relates the 
movement of many bones to each other (see 
“Dem Bones,” by Raf Anzovin, June 1999), is 
idiosyncratic but provides a fast and intuitive 
way toward the desired end. Expressions are 
not yet available, but there are very few 
tasks Animation:Master's existing constraint 
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"Core’s value for the dollar impressed us in our 
August °98 evaluation of NT workstations. Once 
again, Core offers a workstation priced below 
the average of the machines we tested, and 
includes a great graphics card value." 

DV Magazine, March 1999 


"The PhEnix-450 Duo (PhEnix D420) from Core 
Microsystems offers top-notch components, 
good performance, and a super warranty, all at 
a price well below our review average. This 
strong combination of features helped it earn the 
highest grade point average of the review--a 
near perfect 3.97--as well as our highest five- 
star rating. Highly recommended.” 

CADALYST Magazine, February 1999 


“The results of our benchmarking place the Core 
PhEnix in the upper echelon of Xeon-based 
systems Core Microsystems has built a 
strong reputation in the CADD and 3D 
modeling/animation/ rendering markets and 
offers one of the finest warranties available.” 
DCC Magazine, February 1999 


Core Delivers Solutions For 3D Graphics, Animation & Digital Video Editing 


The Critics have spoken: Core Microsystems 
consistently delivers maximum performance graphics 
and video workstations at value driven price points. 
The new PhEnix DV-3D is a single system solution for 
complex 3D Graphics and Animation as well as non- 
linear video editing. The optimized Open GL graphics 


. 3D & DV NLE 
PhEnix DV-3D: Complete Turnkey 
@Single system solution for 3D 

Graphics/Animation and NLE 
@500MHz Pentium III CPU(s) 
@Oxygen GVX1 with 32MB SGRAM 
Open GL 3D Graphics Accelerator 
@DV Rex M1 DV Capture/NLE Board 
FireWire and S-Video In/Outputs 
@Adobe Premiere 5.1 
Video Storage: 18GB Video Drive Array 
©128MB memory, Maximum 1GB 
20GB Ultra DMA System Drive 
@32X CD ROM, Sound Card and Speakers 
21" Iiyama Monitor, 1800x1440, 110KHz 
@Windows NT 4.0 
$6895 w/ one 500MHz CPU 
Call for additional DV options 


PhEnix D420: 


Windows NT 4.0 


Www. coremicro.com The Only OnLine Store Offering Custom 
1) 


Configuration & Realtime Pricing for 3D 
Graphics & Digital Video Workstations 


30-day Money Back Guarantee @ 3 Year Parts Warranty ®@ Lifetime Toll-Free Tech Support @ Lifetime Labor 
All prices and specifications subject to change. Money back guarantee subject to manufacturer's approval. The Pentium logo is registered trademarks of the Intel Corp. 


(800) 257-6545 


All other trademarks are property of their respective organizations. 


Ideal for Maya, 3DS 
Max, Lightwave 
©600/550/500/450MHz Pentium III CPU(s) 
©440BX Dual Penitum III Motherboard 
@512k Level 2 Cache on CPU 

@128MB memory, Maximum 1GB 

9.1GB Ultra 2 LVD SCSI HDD 

@Ultra2 SCSI, up to 80MB/S transfer rate 
Oxygen GVX1 with 32MB SGRAM 

@32X CD ROM, 1.44 Floppy Drive 
Soundblaster 64 and Speakers 

@US Robotics Sportster 56kbps Modem 
21" Iiyama Monitor, 1800x1440, 110KHz 


$3695 w/ one 500MHz CPU 
$3995 w/ one 600MHz CPU 
with Oxygen GMX: add $675 


supports applications such as Maya, 3DS Max and 
Softlmage. Its powerful NLE sub-system is fire-wire 
ready and configured with Adobe Premiere. Visit the 
Core On-Line Store at www.coremicro.com where 
you will find realtime on-line pricing for the PhEnix 
DV-3D and our complete line of graphics workstations. 


. Non-Linear Digital 
DV-Pro: Video Edit Station 
@DV Rex M1 DV Capture/NLE Board 
Sony DVBK-1 Hardware Codec 
FireWire/SVHS Video Inputs/Outputs 
Upgradable to RexRT Realtime 
@Adobe Premiere 5.1, RexEdit, Boris FX 
©450/500/550/600MHz Pentium III CPU(s) 
@Dual Processor ready y 
©@128MB memory, Maximum 1GB 
18GB Video Storage Drive Array, Ultra 2 LVD 
SCSI Drives, Expandable to 360GB 
©8.4GB Ultra DMA System Drive 
©32X CD ROM, Sound Card and Speakers 
“ Tiyama Monitor, 1800x1440, 110KHz 
‘Windows NT 4.0 
$5895 with one 500MHz CPU 
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Poser 4 the Premier 3D Character Animation and Figure Design Tool 


Poser 4 sets your creative soul free with powerful, yet easy to 
master character animation tools for digital artists and animators. 


Start with a library of over 70, fully articulated, ready to use 

3D human and animal figures, pose and then animate them. 

Next, add clothes and props, import sounds and back- nee 
grounds, compose your scene and then render. Create 2, POSER 4 
movies and 3D graphics for your web, print, video and jw 

3D projects. With Poser 4, you can even create new 

poseable figures from imported 3D objects. 


Available at: 


beyondCom  CQMPESA Figs Rapid 3D 


The te Saperste 


Poser 4 is fully featured yet very affordable, opening up an 
amazing new universe of 3D character animation possibilities. 
Once you expand your creativity with the organic, life-like 
figures in Poser 4, you'll never have to settle for static, mechanical 
3D again. Give your work AY\ 
eq 00, bring your next /}|Metacreations 
project to life. 


Your imagination is POS ER 4 


your only limit with 

Poser 4. Check out Poser on the Web 
www.metacreations.com/bodybyposer 
or Call us today at 800-846-0111 


#17 


Program Copyright: 1991-1999 Ghost Effects Incorporated, 1994-1999 MetaCreations Corporation; Interface Copyright: 1994-1999 MetaCreations Corporation. All rights reserved. 
Poser is a registered trademark and the MetaCreations Logo and Painter 3D are trademarks of MetaCreations Corp. All other trademarks are the property of their respective owners. 


Three Platforms for 3D 


these purposes, the K7 is worth a look. 
And considering that prices are as low | 
as $699 per 6OOMHz processor in ; 
quantities of 1,000, | look forward to fur- 
ther escalation in the price wars and conse- 
quently more power for less dinero. 


Pick Your Poison | was blown away 
by the Intergraph's 3D performance. The Mac 
made me want to ditch Windows altogether. 
The AMD surprised the heck out of me, in a 
good way. | can't recommend one platform 
over the other two without qualification. There 
are so many combinations of tools, tasks, 
and needs out there that each of these sys- 
tems is bound to suit one of them best. 
Obviously, if you use Alias|Wavefront Maya 
and 3D is your primary focus, you'd find a G3 
useless. If you do lots of 3D, web, and print 
work, a Mac may be a perfect fit, and it will 
perform better across the CG spectrum than 
a box running Windows. If you're looking for 
cheap, raw power, an AMD-based solution is 
a worthy contender. That no single platform 
can satisfy all 3D and computer graphics 
users is evident if you look around the larger 
facilities. Usually you'll find a slew of differ- 
ent machines, Mac, PC, and UNIX. 
Personally, if apps like Maya were on the 
Mac platform, I'd probably ditch Windows 
altogether. The Intergraph, on the other hand, 
makes even a crappy OS nice to use, and 
the raw rendering and interactivity of this 
beast can't be beat. Additionally, given the 
per-CPU costs, | see no reason not to use a 
bunch of AMDs as a render farm. If | were on 
a limited budget, I'd defi- 
nitely consider a K7 op 


box for my main Ys Te 5 ti ng ; 


workstation needs. 


All three boxes W j 1 h 
ined hi \ ‘ 
examined here \ LightWave 


proved to be capable 
content creation 
machines, and one 
will fit your needs, per- 
sonality, and pocket- 
book better than oth- 
ers. But that's a 
choice only you can 
make. Set processors 
torender! @ 


Graph and, under 


polygon threshold 


Chris Tome is tech- 
nical editor for 3D. 
Email him at ctome@mfi.com. 
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polys) and select a part of the robot. Then hit M for the Motion 


then choose Use Motion. Play the file in an OpenGL window, making sure your 


least 1/3 more polys than are in the scene (in this case, roughly 30,000). 
After the scene file has played through, stop it, go back into the plug-ins panel 
in the Motion panel, and click on Options, where you can write the results to a 
text file. The text file records an average frame rate in milliseconds for the 
entire scene. Repeat these steps (with the exception of loading the plug-in) 
with the hummer.lws file, and you can run the tests on your own machine. 


cool 


As | tested the Apple G3 400, Intergraph TDZ 2000 GX1, and 
to 0 ls fo r AMD K7 600 Athlon, | was aided by a number of incidental tools. 
Some were software utilities. Others were hardware peripherals. 
t h e te st What follows doesn’t constitute a set of comprehensive reviews, but 
b enc h | would like to give credit where it's due. Each of these tools earned 


my strong recommendation. 
First, tools for the Mac. The G3's hard disk caused me trouble, but | man- 
aged to fix it using FWB Hard Disk Toolkit. The Toolkit is an excellent disk management 
and maintenance suite, and every Mac user should own a copy. The Tech Tools software 
enables you to check your Mac's system status in much more detail than the standard 
system tools allow. (www.fwb.com) 

For the PC, | found Executive Software Diskeeper Lite, thanks to Peter Sheerin, tech 
editor for Cadence magazine. The free software displays a detailed graph of your drive's 
status, defragments it, and tells you how many fragmented files and excess fragments 
it cleaned. The commercial version does this as you work, running in the background. 
(www.diskeeper.com) 

The Epson 900 printer proved a great asset. It has parallel, serial, and USB connec- 
tions, comes with PC and Mac software, and makes amazing color prints. The unit's 
1440dpi interpolated resolution is stunning, and if you print on photo gloss paper, you 
get, that's right, photo quality. With the addition of inkjet transfer paper from Wyndstone 
Papers, you can also make high-quality T-shirts. Using Photoshop 5.0 and the Epson 
color profiles, | was able to get perfect color on the G3 and good color on the AMD. 

After borrowing a friend's Sony Mini-DV PCR-7 camera, | hooked it up to the Mac's 
FireWire port, launched Digital Origin EditDV and MotoDV software, and Shazam! The 
Mac and camera introduced themselves and kicked off a plug-and-play joyfest. It was 
easy to capture the Mini-DV footage and bring it into EditDV, which is a competent, 
albeit somewhat limited, video editing package; Adobe After Effects, Adobe Premiere, or 
Apple Final Cut Pro might be better suited to professional video. The cost of entry is 
well worth the price, and anyone with a FireWire card and a taste for video would do 
well to check it out. A FireWire card for older beige G3s is also available. Get more info 
at www.digitalorigin.com. 

For video pros and/or 3D artists who need a roomy data storage facility, the Medea 
VideoRAID is a fast performer, clocking in better than 36MBps. It’s also a good value, at 
just under $40 per gigabyte. | used the 100GB version, and it was smooth sailing (dis- 
regarding a time-consuming problem with the G3’s drive and a firmware update later 
using a PC to update the drive). (www.medea.com) 

A quirk of my operation is that | always have new machines to load the same old 
apps on to. Although CD-R decks are very helpful for accomplishing this, | prefer the 
convenience of lomega Jaz 
and Zip drives. The new 
Jaz Ils and Zip 250s are 
great. They've given me no 
problems whatsoever, even 
with older media such as 
1GB Jaz carts and 100MB 
Zip disks. SneakerNet can 
provide better security and 
data integrity than any real 
network. Like the Syquest 
drives from days of yore, 
lomega drives are ubiqui- 
tous—for now—and if you 
travel with your files, you 
need one or both. 
(www. iomega.com) 


\ To run the LightWave tests of OpenGL interactivity, first 
you need to load the Iw_timer.p plug-in for your platform. 
You'll find it at the 3D web site, www.3dgate.com. After 
you launch LightWave and load the plug-in into Layout, load 


the mechwalk.Iws scene file (a healthy scene at 19,972 
Motion plug-ins, hit Add. Go to Options and click Enable, 


in the Layout View panel under the Options tab is set to at 


2D or not 2D: 


Turn your flat 2D images into 
awesome 3D results in minutes 


ntroducing Canoma™1.0. INTEGRATE YOUR EXISTING WORKFLOW— 
\ The software that lets Retouch textures, add text, and apply filters in 
: you quickly create your favorite image editor. Then export to other 
photo-realistic 3D models applications like MetaCreations Ray Dream Studio”, 
from any digital image. Poser®3, and Bryce"4, or 3D Studio Max”, AY 
MS FLEXIBLE @ POWERFUL— —=—"/eSpace and more. / /MetaCreations 
Create a 3D model right WEB READY—Export to VRMLz2, or Quicktime® pe 
on top of your image movies for playback on the web. Or, better yet, \ 
with wireframe primitives that you “pushpin” generate 3D models as a MetaStream” file, the NOMA 
to your background image. Canoma generates ultra-compact 3D streaming file standard that Check out Canoma on the Web at 
a 3D model that you can rotate, walk through, plays in real time on your browser. www.metacreations.com/canoma 


or animate. Let Canoma take your images to anew dimension. _ or call us today at 800-846-0111 
Rapid 3D #16 


©1959 MetaCreations Corporation. All rights reserved. MetaCreations, MetaStream, Canoma, MetaCreations Ray Dream Studio, Poser, and Bryce 
are trademarks or registered trademarks of MetaCreations Corporation, All other trademarks or registered trademarks are the property of their respective owners. 


Three Platforms for 3D 


CPU 


CACHE 

DISK 

RAM 

GRAPHICS CARD 


AGP SLOT(S) 
OTHER SLOTS 

OTHER PORTS 
CD-ROM 

USB 

FireWire (IEEE 1394) 
Sound 


LWTIMER TESTS 
Mechwalk.Iws (in milliseconds) 
Hummer.lws (in milliseconds) 


RENDERING TESTS (prev. on) 
Raytrace.lws 

DOFIws 

Textures.lws 

Zbuffsort.Iws 


RENDERING TESTS (prev. off) 
Raytrace.|ws 

DOFIws 

Textures.Iws 

Zbuffsort.lws 

GLAZE (1024X768X32) 
LightScape Viewer (2rooms.Ivs) 


WinBench 99 CPUMark 
WinBench 99 FPUMark 


MacBench 99 


Cinema4D test (level is P133) 
Cinema4D test OpenGL 3D 


Cost 
Warranty 


Intergraph TDZ 2000 6X1 Apple Power 
dual Xeon 550 Macintosh G3 

Dual Plll Xeon 550s 4Q0MHz G3 PowerPC 
‘2MB 12 Backside Cache ea. 1MB L2 Backside Cache 
9GB Ultra 2 SCS! 10,000 rpm. 9GB Ultra 2 SCSI 7,200 rpm 
512MB SDRAM 512MB DIMMS 
Intense 3D Wildcat 4105 ATl Rage 128 
(16MB frame, 64MB texture) (16MB SDRAM) 
1 N/A 
5 PCI, 1 PCI/ISA 4 PC 
2 serial, 1 parallel N/A 
40x E-IDE 32X E-IDE CD-ROM, 5X DVD-ROM 
2 2 
N/A 1 


64-bit stereo sound card 


16 bit stereo sound 


58.9ms 146.0ms 
280.9ms wouldn't run 
04:30.56 dual / 07:32.39 single 08:52.56 single 
00:32.40 dual / 00:38.90 single 00:37.67 single 
46 dual / 0:18.45 single 00:42.44 single 
00:23.41 dual / 00:45.56 single 00:48.72 single 
04:30.08 dual / 07:26.72 single 08:10.22 single 
00:27.34 dual / 00:30.05 single 00:37.49 single 
00:11.59 dual / 00:15.53 single 00:14.52 single 
00:22.99 dual / 00:45.37 single 00:44.82 single 
74.8fps N/A 
15.13fps / 120,982 polys N/A 
45.8 single processor N/A 
2830 single processor N/A 


N/A 


SP: 5.69 / MP: 10.56 
428,902 triangles/sec 


$8,569 (w/o monitor) 
1 yr onsite / 3 yr parts/labor 


CPU = 1304 (G3 300 = 1000) 


SP: 5.37 
217,660 triangles/sec 


$4,519 (w/o monitor) 
1 yr parts/labor ($180 for 3 yr) 


AMD K7 600Mhz 
White Box 


600MHz AMD Athlon. 


512kB L2 Backside Cache 
18GB IDE 7,200 rpm 
512MB DIMMS 

nVidia Riva TNT 2 Ultra 
(32MB RAM) 

1 

4 PCI, 3 ISA 

2 serial, 1 parallel 

40X CD-ROM, 6X DVD-ROM 
2 

0 

64 bit Sound Blaster compatible 


76.24ms 
382.9ms 


07:45,02 single 
00:23.48 single 
00:13.09 single 
00:26.40 single 


07:36.44 single 
00:21.05 single 
00:12.21 single 
00:23.55 single 

81fps 

7.6fps / 120,982 polys 


57.3 
3280 


N/A 


SP: 8.03 / MP: n/a 
354,426 triangles/sec 


$2,500 w/o monitor (approx.) 
N/A 


| hit the reset button and it snapped right off. 
If a clone is all you can afford, make sure to 
get the highest quality parts, power supply, 
and case your pocketbook will allow. 

The case, however, was secondary to my 
real concern: to determine whether an AMD 
processor could hold its own against an 
Intel, both in reliability and performance. 

Boy, did it ever. Initially, | had some prob- 
lems with NT, but they were setup issues with 
the hard disk. Once | had beaten the NT 
monster (a fight that was neither short nor 
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pleasant), testing proceeded without incident. 
The K7's 3DNow! architecture, which is simi- 
lar to the Katmai instructions on Pentium Ills, 
can greatly improve performance, especially 
in the areas of multimedia and 3D. While 
3DNow! support isn’t currently as strong as 
Katmai support on Pentiums, many app 
developers have expressed their commitment 
to coding for the 3DNow! registers. It will be 
interesting to see who supports them. 
Running real-world and benchmark tests, 
the K7 performed admirably. Except for a few 


weird events over the course of a few weeks, 
the AMD performed like a true champ. For 
the record, all three machines | looked at 
exhibited quirks now and then. I've never 
encountered a box | couldn't crash, at least 
not one | put through torture testing. After all, 
we're not playing video games—we're making 
games, not to mention movies, TV shows, 
commercials, architectural flythroughs, indus- 
trial designs, VR installations, and other high- 
end content. 3D artists and animators are 
the power users of the computer industry. For 
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Rapid 3D #14 


Three Platforms for 3D 


3D graphics card. It's no Wildcat, but it's not 
a complete slouch either. 2D performance 
was excellent. | worked with After Effects, 
Premiere, Photoshop, and Puffin Commotion, 
and the 2D screen redraw kept up like a 
champ. While 3D graphics quality isn’t per- 
fect (this was especially obvious when trying 
out games with major 3D needs), it’s clean 
and performs functions like transparency and 
alpha stenciling satisfactorily. 

The ATI Rage’s OpenGL interactivity is the 
G3's Achilles’ heel for professional 3D 
artists, and | hope the lack of upgrade 
options becomes moot sooner than later. A 
Permedia Ill-based G3 card is available from 
3Dlabs and other companies, but | was 
unable to get a test unit in time for this arti- 
cle. Any company out of the gate with a killer 
3D card for the G3 is likely to be rewarded 
with brisk sales. 

An issue that should be considered criti- 
Cal by all graphics professionals is color 
accuracy. This is an area where the Mac 
excels, and the ColorSync environment 
makes it easy to get accurate color from 
scanning to display to output. 

As for rendering, the G3 held its own 
against the Windows-based systems. Render 
times were quite respectable in all LightWave 
tests. The G3 turned in slightly slower scores 
than the AMD Athlon, which looked quite 
good in a price/performance comparison 
with the Intergraph TDZ 2000 GX1. If your 
business doesn't count on getting every last 
bit of rendering juice you can squeeze, this 
machine will perform quite nicely. 

Bottom line: As a 3D artist, but more 
important, as a computer artist, | love this 
box. It might be more appropriate to say this 
box loves me. It’s fast, it renders even faster, 
it recovers from crashes easily, and for the 
money, it's comparable to any PC out there. 


Intergraph TDZ 2000 GX1 
Let's get the bad news out 
of the way right off the 
bat. This baby is 
expensive, right? 
Maybe. The good 
news—it’s one bad- 
ass graphics box. The 
system was configured 
with dual Pentium III 550MHz Xeon proces- 
sors with 512kB L2 backside cache, 512MB 
RAM, and a 9.1GB, 10,000rpm hard disk. 
The card is an Intense 3D Wildcat 4105 with 
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80MB of RAM, currently available only in 
Intergraph systems. 

The sculpted tower case obviously wasn't 
designed to conserve desk space, but it's so 
good-looking that hiding it under a desk is a 
shame. The unit, although large and contain- 
ing two cooling fans, was surprisingly quiet. It 
wasn't totally silent, but the hum is minor, 
and | must admit to being somewhat indiffer- 
ent to noise to begin with. | like to know my 
computer is purring away. The unit is built 
very well, and although the case is a bit diffi- 
cult to remove compared to the G3’s, it's not 
bad, and the insides are very accessible over- 
all. Some of the internal brackets and parts 
could be made easier to remove, though. 

The mouse is a heavier-duty version of 
the standard three-button brick you'll find on 
most workstations. The keyboard, however, is 
a monstrous molded plastic boombox with a 
101-key keyboard attached, complete with an 
amplified speaker subsystem. It’s heavy, 
hard to put in your lap, and generally a waste 
of space. If you want decent sound, get 
some real speakers. If you want to type, get 
another keyboard. 

When it came to 3D performance, 
though, the GX1 was sweet. The Wildcat 
4105, with 16MB frame buffer and 64MB 
texture memory, is the current king of the hill 
in OpenGL accelerators. | pushed scenes of 
a quarter-million polys through this box with- 
out so much as a hiccup. This is by far the 
fastest PC I've ever used for any period of 
time, and it’s a joy to work on, at least when 
NT is working. 

Due primarily to the work Intergraph does 
with 3D application vendors, Microsoft, and 
other industry leaders, NT tended to feel 
more stable on this box than on most 
machines I've used. This is not an evidentiary 
statement; it's just a perception from working 
on the unit for a long period of time. It also 
doesn’t mean | didn't have problems. They 
weren't caused by the hardware though; the 
culprit was Windows NT and its ironic intoler- 
ance for being fault-tolerant. Attempting to 
read a Jaz disk with a bad sector, the 
machine locked into an inescapable data- 
access loop, and only a cold reboot could be 
performed. To my shock, when the unit turned 
back on, the operating system was totally 
blown away. Luckily this happened the day 
after all my tests had been completed. Let 
me use this tale of woe as a reminder of the 
importance of backing up your system and 


having Windows NT recovery disks. This kind 
of situation can happen to anyone, any time. 

If you're a single user or work for a small 
shop, you probably need to work fast and 
render faster to make a decent living. Unless 
you're already rich and have a render farm, 
the Intergraph is a great way to go for lots of 
reasons. It's got fantastic OpenGL perfor- 
mance, excellent rendering capabilities, and 
dual processors so you can work while you 
render, and it’s built like an armory. 

Okay, so | want to own this machine. How 
does its price stack up with that of roughly 
comparable machines? | went to the Dell 
web site and configured a system almost 
identical in specs to the Intergraph, with the 
exception that the graphics card was a Wild- 
cat 4000 and not a 4105. The Dell system's 
price was $200 more! | was surprised, and | 
challenge you to be a smart shopper and try 
it for yourself. If you know what you're doing, 
and especially if you're buying more than one 
computer, you can get an excellent deal on 
an Intergraph. Moreover, it’s smart to invest 
in a PC that's easily upgradeable and 
expandable, and you can't get much more 
expandable than the TDZ 2000. 


AMD Athlon K7 600 tused tobe 
a CPU bigot, at least when 
it came to Windows- 

based systems. | was 
under the impression 
that any brand name 
other than Intel could 
‘ cause problems with high- 
end apps. Although I'm still not fully con- 
vinced that’s untrue, my experience with the 
K7 Athlon was pure pleasure. 

Here's my line of thought: CPUs are com- 
plicated things. Since literally all the software 
developers I've asked develop Windows apps 
on Intel boxes, 100 percent compatibility 
with non-Intel processors is too much to ask. 
Nonetheless, my fears were unfounded as 
far as the K7 was concerned. It performed 
exceptionally well and never once gave me a 
problem that | couldn't re-create on the Intel- 
based Intergraph unit. 

The system was a plain vanilla box that 
housed a prerelease engineering sample of 
the K7 running at 6OOMHz, with 512MB RAM 
and an 18GB EIDE drive. The graphics card 
was an nVidia Riva TNT 2 Ultra with 32MB 
RAM. The box itself was nothing to crow 
about—which became abundantly clear when 


to run fair rendering tests on all three sys- 
tems. | ran the four benchmark scenes that 
come with LightWave, so you can run the 
same tests yourself (see “Testing With Light- 
Wave,” p. 40). | ran them two ways, with 
Show Rendering In Progress on and off. The 
render preview can slow things down, so I've 
provided both sets of numbers in the chart. | 
also used a plug-in that measures the time 
in milliseconds it takes for OpenGL to redraw 
the screen between frames, a great test of 
OpenGL interactivity. 

Note: For the LightWave rendering tests, | 
used the default settings as loaded from the 
scene files. However, each time | made sure 
the segment memory and anti-aliasing was 
set right and the render settings (Show Ren- 
der In Progress, Full Size Display, etc.) were 
set correctly. 

A very telling test is the LightScape Visu- 
alization Test from Discreet. | used the 
2_rooms.|vs scene file, which contains over 
120,000 polygons. Once the scene was 
loaded, | hit the Orbit icon and let it run for a 
while to get an average frame rate. This is 
the kind of test that separates the sheep 
from the goats in 3D cards. 

As a final 3D gasp, | ran a test suite from 
Maxon, developer of Cinema 4D XL. One of 
Maxon’'s tests compares the speed of the 
test machine to a Pentium 133. A score of 
8.4, for example, indicates that the machine 
renders 8.4 times faster than a similarly con- 
figured Pentium 133. | chose to run this test 
because it works on both Windows and Mac. 

| also ran the test suites from Ziff Davis 
Labs, which are excellent. Unfortunately, 
although they include PC and Mac tests, 
they're not crossplatform. That is, the results 
of PC and Mac tests can’t be compared 
because they don’t measure the same per- 
formance factors. These tests are best used 
to compare the machines | tested to your 
own PC or Mac. You can download these 
benchmarks and run them on your computer 
at www.zdnet.com/zdbop. 

| would have run the 3D WinBench tests, 
but they're not available for Windows NT, only 
Windows 95/98. 

2D performance is just as important as 
3D speed, as any user of Adobe Photoshop 
or After Effects will tell you. So not only did | 
work extensively with many different apps 
and many large files, | also ran tests using 


both Photoshop and After Effects. While the 
results weren't as strictly quantitative as 
those of the tests, | felt comfortable that 
they shed light on the 2D performance of 
each system. Ultimately, | found 2D perfor- 
mance to be uniformly excellent and hardly 
worth worrying about. 

| used the machines for many hours 
each, putting each through real-world scenar- 
ios and situations a typical 3D artist or ani- 
mator might encounter in a routine working 
day. This gave me a definite sense of how 
well these systems feel and perform. All the 
benchmarks in the world are useless without 
a sense of what a machine is like to work 
with. In each case, I've tried to communicate 
this and how it relates to the test scores. 


Apple G3 400 until iceo steve Jobs 
unveiled the G4 at Seybold 
in San Francisco, the 
.18-micron, copper- 
chip G3 was the 
crown jewel in Apple's 
professional worksta- 
tion line. Boy, is this 
machine sharp. No, | mean 
sharp, like a meat slicer. On an otherwise 
wonderfully sculpted case, a sharp little lip 
protrudes under the handles. If you carry the 
G3 by only one handle, it will shred your 
knuckles. | discovered this unfortunate fact 
when, lugging the box down the street, | 
looked down and noticed blood dripping onto 
the computer! Otherwise, though, the G3 is 
one awesome box. The system | tested 
came with 512MB RAM and a 9GB SCSI 
Ultra 2 hard disk made by IBM. 

Running MacOS 8.6, the G3 is a very sta- 
ble machine, though it will crash if you push it 
hard enough, or sometimes even if you do 
nothing at all. MacOS, though, is much easier 
to work with than NT, and it recovers more 
easily from a complete system crash as well. 
It's very user-friendly, and the file manage- 
ment system is much more in sync with the 
creative mind than the Microsoft approach. 

Unfortunately, MacOS lacks pre-emptive 
multitasking; that is, the ability to run a pro- 
gram in the background while running 
another app, such as using Adobe Photoshop 
while rendering via Play Electric Image in the 
background. Also, there is no direct control 
like the shell in UNIX. OS X is due soon, how- 


ever, and it promises the multitasking and 
direct access of UNIX with a Macintosh GUI. 
If it performs as advertised, it'll be fantastic 
for digital artists. Not only will it make the 
Mac that much better, it will also raise the 
bar for what we demand from an OS. 

The G3’s case opens with a pull of a 
lever, even while the unit is switched on. This 
arrangement makes system upgrades and 
maintenance easier than on any other PC | 
have seen. The motherboard is mounted onto 
the panel that folds out, which facilitates easy 
access, leaves ample room for extra drives, 
and makes adding extra cards or RAM a snap. 
This is a well-thought-out machine, and it's 
obvious that Apple put a lot of effort into the 
ergonomics and functionality of the box 
design. While it doesn’t have all the expan- 
sion slots you might want (not even ea NuBus 
slot for legacy Apple cards), third-party 
options make it possible to integrate older 
gear, and artists who are just starting down 
the hardware path need not worry. 

Apparently, the legacy of legacy hardware 
is spent, at least as far as Apple iCEO Steve 
Jobs is concerned. Hence, no floppy drive 
and no standard SCSI. (An Adaptec SCSI 
card is optional, and the system | examined 
came with one.) 10/100 Base Ethernet is 
built in and networked via AppleTalk. Two 
USB and two FireWire (IEEE 1394) ports are 
provided plus a serial ADB port, so you can 
still hook up your old dongles and Wacom 
tablets. The control panels are easy to figure 
out and system extensions are easy to turn 
on and off—in this respect, Mac has Win- 
dows beaten hands down. 

The keyboard and mouse, which together 
take up one USB port, are a joke. You can 
use your old keyboard and mouse via the 
ADB port, but that defeats the whole design 
scheme. The alternative, however, is much 
worse: the standard-issue iMac keyboard and 
mouse. The donut mouse is impossible to 
keep straight. Apple needs to fix this problem 
immediately, or | might organize a donut- 
shaped-mouse stoning in Cupertino. Mine 
hangs on the wall as a reminder of how not 
to design UI peripherals. Fortunately, Macally 
makes a nicely color-coordinated line of high- 
quality keyboards, mice, and trackballs for 
the G3 (www.macally.com). 

The graphics card is an ATI Rage 128 
with 16MB RAM, a decent entry-level 2D and 
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Benchmark test \. 


results for the \ 
Apple Macintosh G3, | 
| Intergraph PIII, : 


and AMD K7 j 


ee Dimensions” 


ks start with three questions. First, is a top-of-thetine workstation worth the 
expense? Second, if you're shopping for a Windows box, is there an alternative 
to Intel? Third, is the Mac G3 a viable 3D workhorse? 

Intergraph is known for well-built NT workstations. No corners are cut on 
these purple behemoths, so | decided to answer the first question by torture- 
testing one of their best, the Intergraph TDZ 2000 GX1. Meanwhile, a prepro- 
duction clone arrived here at 3D Central built around an AMD K7 6O0Mtz chip, 
so | decided to answer the second question by putting it through the same 
workout. As for Question 3, the Mac is uncontested as a platform for 2D graph- 
ics. The latest models are enticing for 3D, but they 
have yet to prove themselves to most peo- 
ple in the field. To find out whether they 
cut the mustard, | put an Apple G3 400 to 
the test as well. 

Although what follows is a comparison, 
it’s not a shootout. It wouldn't be fair to 
consider these systems as equals. They're 
not. In fact, each one was totally different at 
its very core, the CPU. Although they were 
configured similarly, each machine carried a 
disparate price tag as well. The chart that 
accompanies this article shows where each 
of these systems performed well, where each 
one fell short, and what kind of price-to-perfor- 
mance ratio you can expect. It will make the most 
sense if you keep in mind that each system tested 
was selected as an outstanding representative of its 
class, not because it was comparable to the others. 

Keep in mind that price and performance, although mis- 
sion-critical, aren’t the only reasons to choose one machine 
over another. Issues like operating system, ease of use, 
customer service, and upgradability can play a big role in 
the decision-making process. This is as it should be if you 
expect the decision to be one you'll be happy with for 
some time to come. 


The Tests amia my benchmarking travails, | came to 
the conclusion that a great need exists for a comprehen- 
sive crossplatform graphics benchmark program. In many 
areas of performance, | was able to find crossplatform 
tests, but in many others | wasn’t. Luckily, NewTek 
LightWave 3D runs on both platforms, so | was able 
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yf Angling for Style 


admits. “It took a lot of repetition. The differ- 
ence between animating fluid and animating 
characters is that you don’t get pose posi- 
tions to interpolate between. You get things 
like hoses, water jets, and water absorbers. 
You can control the timing, but by no means 
are you posing the shape of the water. You're 
“not able to draw a picture of something and 
say, ‘simulate to that shape.’ Instead, you 
control characteristics of the motion. Like, if | 
wanted to make it violent, I'd make sure the 
curves that control the jets were going up 
and down wildly, or something like that, to 
get a lot of kick and secondary motion 
happening. 

To use this kind of technology effectively, 


A tsunami of fish rains down on the 
fisherman in this storyboard. 


a 
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Foster advises animators to “shift how you 
think about animation. You have to pretend 
this is real physics. To begin with, most peo- 
ple find that quite difficult, but if you can 
think that what you're really doing is throwing 
around a bucket of water, it becomes a lot 
easier.” 

Once parameters of the simulation had 
been determined, the simulation was 
plugged into PDI’s renderer. The particles 
were replaced with fish and the shot was 
rendered using the same watercolor effect 
as the rest of the film. 


Little Big Time the making of Fishing 
stands as a prime example of how a big-time 
film effects house can direct the creativity of 
its artists into a dynamic filmmaking 
process. Here, too, the contradictions are 
notable. Gainey conceived the project on his 
own and maintained a solid personal vision 
of the final outcome throughout. Yet he 
made the most of PDI’s fertile creative envi- 
ronment, taking full advantage of the 
strengths of the talented people around him. 
Even though he managed a textbook prepro- 
duction effort, he remained flexible about all 
aspects of the film during production. Even 
story points changed right up until the end. 
This sort of tug-of-war between preparation 
and improvisation is a hallmark of filmmak- 
ing at its best. 

Amid what one might reasonably expect 
to be a sweatshop atmosphere, everyone 
involved in Fishing expressed satisfaction 
with PDI without prompting. This in itself is 
an excellent lesson. Even if their visual style 
is too eclectic to ape, their methods and 
atmosphere are well worth emulating. @& 


Barrett Fox is a founding member of 
infoplasm (www.infoplasm.com), a San 
Francisco-based interactive content cre- 
ation company and producer of the 3D web 
cartoon The Information Overload Over- 
lords. You can contact ry at 
pajamas@sirius.com. 


fishing vital stats 


The Team: 

David Gainey, direction, animation, and 
story 2 

John "JR" Robeck, producer 

Carl Rosendahl, executive producer 


Cassidy Curtis, watercolor rendering 
effects 


Nick Walker, modeling 


Irene Deery, character setup and 
technical direction 


Melissa Tseng, effects setup, lighting, 
and technical direction 


Mark Edwards, lighting and technical 
direction 


Rachel Falk, second fish animation 


Scott B. Peterson, ripple and fish 
animation 


John Dorst, editing 

John Hanashiro, film recording 

Marco d’Ambrosio, music composition 
Cappuccino, music performance 

Larry the O, sound design 

MarcoCo Studios, audio postproduction 


Hardware: SGI 02 
Software: proprietary 


ALL IMAGES COURTESY OF AND © PDI. 


Although he looks like a 2D watercolor, 
the star of Fishing is a fully 3D character. 
His fish are polygons, too. In the upper- 
right corner are storyboard sketches. 


look up to the sky, we had him jump off the 
ground just a little bit. That touch better 
communicates what he's thinking, what he’s 
feeling. That's all | do all day long as a char- 
acter animator—move 3D models to look 
like they're thinking.” 

Of course, what a character is thinking 
depends in no small part upon the thoughts 
of the animator. Ultimately, the symbiosis 
can be extremely intimate, as Gainey found 
when he tried to speed up his workflow by 
farming out the animation to colleagues. “I 
found that they were doing things very differ- 
ently than | thought,” he recalls. “It was very 
difficult to keep the character arc through 
the film because it's so short. The way he 
wakes up here is similar to, but slightly dif- 
ferent from, the way he wakes up in the sec- 
ond half. By animating that myself, | was 
able to better match my poses and stay 
inside the head of the character. Had | con- 
tinued working with other animators, it would 
have taken a lot more time. It was faster to 
animate myself.” 


Simulated Fish Complementing the del- 
icate character animation, Fishing utilized a 
surprising array of dynamic simulations. 
You'd never know it, though; they're applied 
with such finesse that they don’t overpower 
the simplicity of Gainey’s vision. To create 
them, he had the luxury of calling upon 


Oscar-winner Nick Foster and his ground- 
breaking fluid dynamics simulation software, 
known as Flu. Scott Peterson, a PDI effects 
programmer, ran the fluid simulation and 
programmed some effects from scratch. 

Peterson created a special tool specifi- 
cally for Fishing that was itself a fluid simula- 
tion in miniature. When the fishermen’s line 
is in the water, it creates ripples that grow 
and interact with one another and with the 
invisible shoreline. “The animator would 
place where they wanted the center of the 
ripples and choose how many little lines 
they wanted in the ripple,” the programmer 
explains. 

“Each ripple propagates outward, comes 
in contact with the shoreline, and then 
bounces back. | gave David some high-level 
control over the ripples, like speed, their 
size, how close together they were, when 
they were activated. There was a second 
type of ripple where the fishing line runs 
through the water. It creates more of a V rip- 
ple than a circular ripple. That ripple ran the 
same simulation with a slightly different 


behavior. It’s all tightly integrated with the 
rest of the character animation tool.” The 
same software was used to create ripples 
caused by droplets thrown off by fish as they 
were yanked out of the water. 

The ripples are subtle but effective. No 
less effective, but far from subtle, is the 
immense wave of fish that engulfs the fish- 
erman. To create this effect, Peterson ran 
the three-dimensional fluid simulation on 
particles confined to a thin, almost 2D 
plane. The test rendering of the effect is 
reminiscent of those wave toys that contain 
blue and white fluid trapped between two 
layers of plastic. 

Because the software is based on the 
physical principles of fluid dynamics, direct- 
ing the animation is worlds away from 
keyframing. To get the look Gainey wanted, 
Peterson, working from the storyboards, 
experimented with the direction, velocity, and 
volume of “water jets” and with the position 
of “baffles.” 

The procedure was every bit as abstract 
as it sounds. “It was very hard,” Peterson 
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grayscale 3D renderings of the character to 
determine which areas of shading would be 
assigned which colors. 

By breaking up the problem into compo- 
nents, Curtis was able to simplify the difficult 
task of creating organic, fluid watercolor ren- 
dering effects. Analyzing the look of water- 
color painting, he noticed the uneven out- 
lines created by the way water travels 
through the grain of rough watercolor paper. 
Pigment collects along the edges of a wet 
patch, darkening the edges of the wash. The 


These are more fisherman color tests. 
Here he’s being shown in different 
lights. 


texture is a combination of the grain of the 
paper and the watercolor itself. Finally there 
is transparency between the layers of 
washes and the paper itself. 

Once Curtis had worked out the features 
of his rendering process, he worked with a 
Gainey to determine how to apply them to 
the character model. “At one point we were 
talking about just going with the shadow,” 
Gainey recalls, “but we realized we could bet- 
ter define the character if we were matting 
out negative space.” They accomplished this 
by creating washes of a lighter secondary 
color that wasn't part of the character but 
defined its brighter edges. 

Curtis analyzed not only the behavior of 
watercolor paint and paper, but the behavior 
of the artist himself. “He could describe 
what every brushstroke was for in his paint- 
ings,” he observes. “He could say, ‘this one 
over here is to indicate shadow, and this one 
over here is to indicate the negative space 
of the background.’ And | could take from his 
instructions, and from looking at the paint- 
ings, a set of rules for how things should 
behave. 

“What was great about David's art direc- 
tion,” he says, “was that he could just give 
you a painting and say, ‘| want it to look 
exactly like this.’ Which is a miracle. You 
don't get art directors that can do that most 
of the time. It's usually, ‘show me something 
and I'll tell you when | like it” 

Antz veteran Irene Deery set up the IK 
character armature. Setting up IK for an 
asymmetrical character, she learned, 
requires twice as much work. Instead of 
being able simply to duplicate the left limb 
to set up the right, she had to create a 
unique IK chain for each. She provided con- 
trols to animate not only the major body 
parts, but also the stomach, the bend of the 
fishing pole, and the bend of the hat. 

Deery created controls that enabled 
Gainey to curl all the fingers at once for sim- 
ple gripping actions. One hand was linked to 
the fishing pole with a sliding joint, while the 
other remained stationary on the pole. Once 
again, collaboration between animator and 
technical director ensured that the anima- 
tor’s special needs during the animation 
process would be met. 


Animation Insights o animate the 


film, Gainey paid close attention to visual 


composition, or staging. “One reason it feels 
two-dimensional or hand-drawn,” he points 
out, “is simply the way we presented the 
action of the character. All the action hap- 
pens left-to-right or up-or-down, and there’s 
very little perspective change in the film. 

“All the animation is done through silhou- 
ette. Watercolor lends itself to a gestural 
approach. We had to communicate every- 
thing without a face, without expressions. 
We used his whole body to communicate, 
using his hands, using his feet when he’s 
snoring, anything to convey what's going on. 
We didn’t want to cut in to a close-up of his 
face, so all of those things had to be con- 
veyed in a broader animation style. 

“For example, in the section where he 
pulls the fish out, at one point we had him 
looking at the fish and shaking his head. It 
was difficult to read what he was doing. It 
was a little bit too far away, and his head is 
a cylinder, so he’s shaking his head and it's 
just rotating and you're not seeing anything. 
Trying to get that action to read was a chal- 
lenge.” To solve this sort of problem, Gainey 
resorted to body language, such posture, 
gait, and the like. 

“Character animation is all about what 
the character is thinking,” he points out. “At 
times, he was getting lost. Is he 
is happy or sad? So we punched 
it up. Rather than having him just 


ented character animators from Antz. This lit- 
tle film is also full of fascinating contradic- 
tions. Fully expecting to be dazzled by a big- 
studio tour de force, my brain had to switch 
gears to appreciate a subtler aesthetic. 

Visually, Fishing is extremely understated. 
The imagery consists of little more than a 
faceless stick figure and some fish, appar- 
ently painted in watercolor on textured paper. 
The music is similarly simple; dialog and 
background mattes are entirely absent. It 
stands in stark comparison to other big-stu- 
dio shorts, such as Pixar’s Geri’s Game, 
whose animation innovations are stunningly 
evident. Yet this simple film required some 
of the most talented special effects program- 
mers in the industry. 


Story Development the story 
unfolds as “more poem than regular story,” 
in Gainey’s words. In the morning light, a 
fisherman stands on the beach waiting for a 
bite. After a short while, he hooks a small 


fish, throws it back, and casts for more. 
Next, he reels in several fish, exhibiting grow- 
ing surprise with each new catch. Soon he's 
catching fish after fish, flipping them from 
the water, over his head, and onto the shore 
next to him. After showing his satisfaction in 
a little triumphant dance, he casts his line 
again. This time, the fisherman is inundated 
by a giant wave consisting entirely of fish 
that fills the screen. The wave recedes and 
we see, in the late afternoon light, the fisher- 
men snoring, asleep on the shore. With a 
start, he awakes as if the whole story might 
have been a dream. He makes as if to throw 
his lone remaining fish back into the water, 
thinks again, and walks offscreen contentedly. 


Gainey began developing the story and 
character at home during his spare time, 
away from his computer. An avid watercol- 
orist, he painted numerous color treatments 
of the fisherman, paying attention to the sub- 
tle interactions of colors and to the textures 
of the resulting washes. “One idea of the 
story is the passage of a day,” he explains, 
“so the shadow is important, the light is 
important. How can we further convey the 
changing time of day? And one way we could 
do that with watercolor was through color.” 
Examining Monet's cathedral paintings for 
inspiration, Gainey chose separate color 
palettes to represent different times of day. 

From the start, he wanted to give the film 
a two-dimensional, illustrative, minimalist 
look, as opposed to the look of most 3D ani- 
mation. The character was designed so that 
every part of his body, clothing, and equip- 
ment could be used to tell the story. Hands, 
feet, and hat were made large because of 
their rich communicative potential. Anything 


that wasn't pivotal to telling the story—the 
reel of the fishing pole, the ground, the sky— 
was removed. The character was designed 
asymmetrically to give it a loose, hand-drawn 
appearance. “One leg is slightly skinnier 
than the other leg, one hand is slightly big- 
ger,” Gainey points out. He paid special 
attention to the character's silhouette, since 
the silhouette and the negative space 
around the character would be pivotal in con- 
veying key story points. 

Gainey storyboarded the film exhaus- 
tively, illustrating each action in great detail. 
“At first, the fisherman was catching progres- 
sively larger and larger and larger fish. That 
story was sort of confusing and wasn't really 
conveying what | was trying to convey—the 
idea of the sort of abundance that comes 
with a lot of fish. That's really what turned 
everything around, and | realized | couldn't 
do it on my own. It became more effects- 
intensive at that point.” 

Gainey put his color studies and story- 
boards on PDI's intranet. Others in the studio 
began to take interest in the project, and 
word got around to technical director Cassidy 
Curtis. As serendipity would have it, Curtis’ 
area of expertise is nonphotorealistic render- 
ing, particularly simulating watercolor paint- 
ing. (He taught a course on the subject at 
SIGGRAPH 99.) Curtis and Gainey worked 
closely together to develop the look of 
the film. 


From Art to Technology pespite 
the fact that Gainey was one of the character 
animators for Antz, he confesses readily to 
not knowing 3D animation very well. As an 
aid to modeler Nick Walker, he created a 
physical maquette. Given the watercolor ren- 
dering effects Curtis was creating for fishing 
at Gainey's direction, a detailed 3D model 
wasn't necessary. This allowed Walker, work- 
ing with NURBS in PDI’s proprietary 3D soft- 
ware for Irix, in which the entire project was 
executed, to leave seams at the joints, a tra- 
ditional point of difficulty for NURBS charac- 
ter models. Gainey and Curtis worked with 
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by Barrett Fox 


Angling 
for yle 


The vision & technology 
behind PDI’s animated short Fishing 


Sitting in the waiting OOM at Pacific Data Images, or 
PDI, one of the country's foremost visual effects facilities, is a 
somewhat contradictory experience. Hidden in a nondescript build- 
ing in the utterly nondescript Silicon Valley, there’s no clue you're 
even at PDI until you get in the waiting room. Here, the cool, corpo- 
rate architecture is offset by a genuinely funny receptionist who 
sports some pretty cool tattoos. Along with pictures of PDI’s giant 
films, Batman and Antz, is a picture from Sleepy Guy, a quirky 
short film by PDI employee Raman Hui that’s a favorite among 
hardcore animators. The trophy case has a couple of Oscars in it 
and the door has a security buzzer, but the atmosphere inside is 
casual and easygoing. 

PDI, it turns out, is full of juicy contradictions. It’s a giant studio 
that employs over 300 people and produces some of the most 
ambitious animated feature films. It produces industrial strength 
special effects for megablockbuster films. Yet its animators pro- 
duce an eclectic array of animated short films that studiously 
avoid adhering to a signature PDI style. Instead, the various PDI 
shorts serve as a rich test bed for new animation styles, tech- 
niques, and directorial storytelling. Instead of the tight managerial 
and creative reins typical of large creative companies, PDI anima- 
tors are encouraged to explore their creative voice. PDI shorts 
show up not only in numerous animation festivals but also in the 
prestigious SIGGRAPH Electronic Theater, where films are selected 
for innovation in computer graphics. 

I've come to PDI to see the latest of their short films, Fishing, 
which is the directorial debut of David Gainey, one of the tal- 


The fisherman in 
different color 
treatments, testing 
his appearance. 
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FIGURE 12. The lens flare looks better 
with Shading turned off. 


FIGURE 13. Fast fogging in effect*. 


FIGURE 14. Depth of field is one of 
effect*’s many effects. 


FIGURE 15. effect*’s Glow uses MAX's 
object IDs. 
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radius, intensity boost, minimum luminance, 
and falloff. You can’t set the glow color, 
though; the effect picks up the color from 
the image. In Figure 15, Shading is turned 
on and the effect is still apparent (with the 
settings jacked up). It's more noticeable with 
Shading turned off. 

Most transform operations between 2D 
and pseudo-3D objects in effect* take place 
practically in real time. Special effects take 
longer, but they're still fast and very nice to 
have. With such fast feedback, you can try 
many different methods of combining your 
content without becoming frustrated by long 
delays. Of such interactivity is creativity born. 
Moreover, rendering effects such as fog in 


2D rather than 3D can save tremendous 
amounts of time. There's really an incredible 
amount of cool stuff you can do with effect* 
and MAX, as long as you can live with the 
limitations and maintain an awareness of the 
differences between MAX objects and 
effect* objects. The two programs make a 
pretty good team already, and | look forward 
to seeing what Discreet can do in the future 
to make them work together even more 
effectively. @ 


David Duberman is a technical writer spe- 
cializing in 3D graphics, based in Berkeley, 
CA. You can contact him via email at 
duberman@dnai.com. 


Discreet paint* & 3D Studio MAX 


When you create an image in Discreet 


paint*, rather than drawing pixels directly on 


the digital canvas, you produce splines, 
much like those 3D Studio MAX uses for its 


shapes. The program then converts these to 


areas of color, but it retains the underlying 


vector, So you can always go back to an indi- 


vidual paint* element and transform or 
reshape it, or change its color, brush stroke 
type, and so on. If you use MAX 2.5 or 3, 
you can draw directly onto 3D objects using 
paint*'s brushes. Alternatively, you can 
draw in paint* and see the results immedi- 
ately in MAX. Creating texture maps from 
scratch doesn't get much more interactive 
than this. 

The magic is accomplished by means 
of a MAX plug-in that lets you use a Paint 
map type in a material, typically in the dif- 
fuse channel. Then, in the Paint map’s 


Parameters rollout, you click the Edit button, 


which runs paint* and starts a new project. 


Thereafter, when you draw in the paint* 
window, the texture updates automatically 
in any MAX viewports set to Smooth + High- 
lights. Similarly, you can use any of paint*'s 
effects, such as Blur and the various paint- 
ing modes, to draw elements with real-time 
feedback in MAX. What's more, because 
paint*, like effect*, supports keyframed 
interpolation of just about anything you do, 
you can create animated texture maps 
easily. 

You might be attracted by the Paint 
map’s Paint button, which lets you draw 
directly onto MAX objects in the viewport. It 
works, but it's very limited. For example, you 
can't see what you're drawing until you 
release the mouse button, and you can't 
change tools or even undo strokes without 
returning to paint*. Also, unless you're 
using a regular-shaped object with standard 
mapping parameters, chances are you won't 
get what you think you're drawing; this is 
typical of 3D painting. In 
such cases, you might do 
better with the Unwrap 
Selected option, which 
depicts the mesh you're 
painting on in the paint* win- 
dow. Another drawback to 
the whole system is that the 
screen can get cluttered with 
all the different windows, as 
you can see in the figure. 
Those who own two-monitor 
setups will be thankful they 
made the investment. @& 
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FIGURE 6. An RLA file with MAX lighting. 


FIGURE 7. Lighting the flat image with 
effect*’s colored spotlights. 


FIGURE 8. 3D lighting in effect*, with 
specularity. 


imported. Figure 6 shows an RLA file as lit in 
MAX. The composition contains two spot- 
lights, but they don't illuminate the image. If 
you turn on Shading, the effect* lights illumi- 
nate the image as if it were flat, as in Figure 
7. For some images, this works well, and 
nothing further is necessary. But for a realis- 
tic 3D effect, at the cost of a small degree of 
additional processing, turn on Use 3D Shad- 
ing for the RLA file. This turns off any lighting 
imported from MAX and uses only effect*’s 
lights. The effect (pun intended), as shown in 
Figure 8, is quite convincing, especially if you 
animate the lights (just about any setting 
can be animated in effect* via keyframing). 
For added verisimilitude, | also turned up the 
RLA file’s Specular setting. 
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Related to shading is effect*’s shadow- 
ing capability. It's pretty straightforward: Turn 
on Shadows, and objects cast realistic shad- 
ows, as depicted in Figure 9. Note that only 
different objects in the effect* composition 
can cast shadows on each other; because 
the teapot and landscape are part of the 
same object, the teapot can't cast a shadow 
on the landscape. effect* raytraces shad- 
ows, So response isn't quite real-time, even 
with a dual Pentium II/450 system. But it’s 
fast, thanks in part to multithreading of 
shadow operations. 

To get reflections, you turn on that option 
and set Reflectivity values for any objects 
you want to reflect others. You can choose 
among 25 reflection modes for each object, 
including Normal, Dissolve, Add/Subtract, 
and Posterize. Figure 10 uses the Negative 
reflection mode, resulting in an orange reflec- 
tion of the white text in the blue teapot. 

Incidentallay, effect* can override its own 
camera settings with camera data from 
imported RLA files. So if you've set up a 
precise camera animation for your 3D 
scene, you can use it in effect* with mini- 
mal effort. 


Special Effects with effect* True to its 
name, effect* provides a host of special 
effects, but 3D Post, the first sub-menu on 
the Effects menu, is of particular interest to 
MAX users. These, by the way, are available 
only with effect* option 2, the high-priced 
spread. 3D Lens Flare lets you place the 
flare center and angle interactively, and it 
gives you settings for color, intensity, rota- 
tion, and others. | found it difficult to use. 
With Alpha Transparency and Shading turned 
on, as in Figure 11, the effect is subtle at 
best. It's only if you turn these off, thus los- 
ing many of the benefits of RLA, that the 
lens flare can strut its stuff (Figure 12). 

Likewise, effect*’s fog is more effective if 
you turn off Shading, although it's fine with 
or without Alpha Transparency (Figure 13). In 
fact, you can set it to affect the mask or not. 
Other settings include two colors to create a 
gradient (blue and white in Figure 13), with 
positions for both. And you can use another 
object in the composition as the fog source, 
which lets you use animated textures for fog 
such as fractal noise or turbulence. 

The Depth of Field effect is quite impres- 
sive—again, provided you turn off Shading. 
Only three settings are provided: the plane of 


FIGURE 9. effect* lights can cast 3D 
shadows. 


FIGURE 10. 3D reflections on the 
teapot. 


FIGURE 11. Lens flare is hard to see 
with Shading turned on. 


focus, which you can pick in the image; the 
maximum blur radius; and the blur type (box 
or Gaussian). Alas, since it’s not multi- 
threaded, it's relatively slow. The 640 x 480 
image in Figure 14 took about 13 seconds 
to calculate using a low maximum radius; 
higher settings take considerably longer. 

Finally, we come to Glow. This, as far as 
I've been able to determine, is the only 
effect* feature that can take advantage of 
object IDs (set in MAX’s Object Properties 
dialog) and Material Effects IDs (set in the 
Material Editor). As with the other effects, 
you can apply Glow to each RLA file as many 
times as you like. For each instance, you can 
direct the glow to affect a specific object ID 
or Material Effects ID and adjust the glow 
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other particles swirling about a filmed actor's 
head, moving behind and in front without any 
intervention on your part. Note that you're 
not actually importing 3D data; for example, 
you can't rotate objects to view them from 
different angles. 

If you do need to change a 3D object’s 
depth relationship within the composition, 
you can adjust the Geometry panel's G-Buffer 
Z Offset setting. This doesn’t change its 
size, though. Incidentally, the Geometry panel 
also has a G-Buffer Z Scale slider; this is 


used for tweaking the overall depth in the 
RLA image so that Offset settings make 
sense. In Figure 4, I've lowered the Offset 
value, moving the assembly closer so that 
part of the red ball is visible in front of the 
video. Note that the spheres and video 
frame are the same size as in Figure 3. You 
can also change the RLA image's position on 
the Z axis, causing the image to change in 
size, as in Figure 5. However, the depth rela- 
tionship with other objects in the composi- 
tion remains pretty much the same. 
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Thus, effect* doesn’t give you the usual 
proportional relationship between distance 
from the camera and perceived size that we 
take for granted in the real world and in 3D 
apps’ perspective/camera views. This is an 
unintuitive aspect of compositing 2D and 
pseudo-3D objects in effect* that takes 
some getting used to. It also manifests in 
another way: You can switch to a world view 
that’s independent of the camera view, akin 
to Perspective versus Camera viewports in 
MAX (no orthogonal views are provided). In 
world view, you can zoom out and rotate your 
view around the composition/scene to get a 
better idea of objects’ positional relation- 
ships. However, the pseudo-3D objects don’t 
respond to such view transformations and 
often block your view of the other objects. You 
can turn off Use 3D Depth to see the RLA 
image's actual location in the composition, but 
then you lose the 3D functionality. It’s evident 
that work remains to be done in fully incorpo- 
rating RLA-enabled functionality into effect*. 

The remaining RLA-related control in the 
Geometry panel is Use 3D Shading. If the 
global Shading switch is off, lights in the 
scene have no effect; all objects are lit as 


FIGURE 4. Lowering the Offset setting 
moves the RLA image closer. 


FIGURE 5. Moving the RLA image on 
the Z axis changes the size, but not 
the position. 
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2D in Z Space 


The combination of Discreet 
3D Studio MAX, effect*, and 
paint* is a compositing 
powerhouse. Here’s how to 


make the most of it. 


@ The closest thing we have today to 
Star Trek's transporter is digital composit- 
ing. To beam something or someone into 
new surroundings, you photograph them 
against a blue or green screen, then use a 
program like Adobe After Effects to replace 
the background with any environment you 
can photograph, draw, or render. Perhaps 
the foremost example of this practice to 
date is the film Titanic, where many of the 
shots consisted of dozens or hundreds of 
separate images, composited together to 
make a seamless whole. To date, composit- 
ing has been done mostly in two dimen- 
sions, by layering flat images. But thanks to 
recent technological innovations, it's rapidly 
going boldly into the third dimension, allow- 
ing “actors” to move behind and in front of 
environment elements. 

Most 3D programs support compositing 
in various forms. If you've ever used a pho- 
tograph of the sky as a background in your 
scenes, consider yourself a virtual Scotty. 
But what if you want to combine 2D images 
and 3D objects in the same scene and 
have them interact naturally as if they were 
all real-world entities? You can kluge 
together a setup in any capable 3D app, but 
because any 3D elements must constantly 
be rerendered, chances are you won't get 
anything like real-time feedback, which dis- 
courages experimentation. 

Enter effect*, a compositing program 
from Montreal-based Discreet (formerly Dis- 
creet Logic, now a division of Autodesk). 
Along with paint*, Discreet’s vector-based 
2D graphics program, these apps offer 
especially powerful compositing capabilities 
in conjunction with Discreet 3D Studio MAX, 
the 3D app from the Autodesk division for- 
merly known as Kinetix. In this article, we'll 
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FIGURE 1. Compositing 2D frames in 
effect*. 


explore the current state of integration 
among the three programs, with an empha- 
sis on interoperation between effect* and 
MAX. 

In effect*, you can import digital video 
and still images and treat them as flat 
objects in layers. You can move, rotate, and 
scale them; apply lighting and shadows; 
and use a camera much as you would in a 
3D app. And you can composite them using 
any inherent alpha information or, in the 
case of video, by creating an alpha channel 
on the fly by specifying one or more trans- 
parent color ranges. For example, in Figure 
1,1 composited a video sequence with a 
still image created in MAX. The latter is a 
TIFF rendering of four spheres against a 
black background. In effect*, | rotated both 
about their vertical axes and specified the 
TIFF image's alpha channel to be transpar- 
ent. | also used effect*’s linear keyer to 
make the blue sky in the video transparent. 
The two images intersect in a straight line 
at the green sphere, as you'd expect with 
2D objects, and the rearmost spheres 
appear through the transparent area in the 
video frame. 

Compositing with effect* goes far 
beyond this conventional functionality to 
provide capabilities that can increase your 
creative options while saving render time. 
The difference is the RLA file format, which 
MAX can render to and effect* can import. 
RLA is a curious hybrid, consisting of 2D 
image data plus Z depth and other special- 
ized data. Just as formats like TIFF and 
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FIGURE 2. The G-buffer grayscale 
indicates distance. 


FIGURE 3. 3D compositing in effect*. 


Targa include alpha transparency informa- 
tion in an additional channel as a grayscale 
image, RLA files contain a special G-buffer 
channel that also uses grayscale data, but 
in this case to represent relative depth of 
objects in the scene. White pixels indicate 
objects closest to the point of view, and 
darker pixels represent greater distance, as 
depicted in Figure 2. 

This feature of RLA opens up a new 
world of compositing possibilities in effect*. 
Take a look at Figure 3. To create this, | 
rerendered the four spheres, but specified 
the RLA format for output. In Setup for the 
RLA file, | turned on the Z channel. Then, 
when | brought it into effect*, | was able to 
turn on the Use 3D Depth switch on the 
Geometry panel. This lets effect* use the 
depth data for compositing, so the 
imported RLA images seem to contain 3D 
objects. That’s why the outline of the green 
sphere is curved where the image inter- 
sects the video frame, rather than straight. 
If you output your 3D animations as RLA file 
sequences, this capability lets you create, 
for example, a constellation of spheres or 
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North America: 800-464-3348 Europe: 44-1784-470-555 


drivers dynamically distribute geometry calculations between multiple Pentium III 
processors and the on-board hardware geometry processor. Oxygen GVX1 
directly drives flat panel and stereo displays. 


All new-generation Oxygen cards provide point-and-click application 
optimization, accelerate both Windows 95/98 and Windows NT and run fully 
tested drivers developed through 15 years of workstation experience. The entire 
Oxygen family of cards is available today at our online store - starting at $139. 


Oxygen Workstation Graphics from 3Dlabs. Avoid the speed-trap. 


Ten vial WWW.3dlabs.com SBDiaks 
La 


Asia/Pacific: 81-3-5403-4653 
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a a E © business tools 
IntelliStation M Pro @ 5 
with Windows NT® from $2,239" _up to two Pentium’ Il processors Build worlds from the past and the future. Fast. With accelerated graphics solutions 
peed 600mhz / up to 1gb ram the IntelliStation M Pro is designed and tested to run your more advanced apps. 


IBM? Fire GL1"/ Intense 3D graphics _It's kinda like creating time. www.ibm.com/intellistation or 800 426 7255, code ist10 


time.machine 


“Estimated reseller price for model 6889/57U, Actual prices may vary. ‘Fire GL1 is a trademark of Diamond Multimedia Systems and is used under license. mhz relers to microprocessor speed; other factors can affect performance. PCs referenced in this ad include an operating system. 


IBM product names are trademarks of International Business Machines Corporation. Microsoft, Windows and Windows NT are trademarks of Microsoft Corporation. Intel, the Inte! Inside logo and Pentium are registered trademarks of Intel Corporation. © 1999 IBM Cor All rights reserved. 


M Pro Options 


memory 128mb 100mhz ECC sdram speed Add a second 500, 550 or 600mhz media A read-write cd drive lets you 
enhances overall performance. Intel? Pentium Ill processor. Work even faster. _ write and transport 650mb of data. 


pentiume/// 
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NEW&IMPROVED 


» Emotion 3D: Web Edition ($69) is a 
new tool for Windows from Anark Interac- 
tive Media for creating web animation. 
Using Anark’s AniMesh procedural anima- 
tion engine, Emotion 3D can animate 3D 


Instant 
Animation 


buttons and animated GIFs. You select an 


and Emotion 3D does the rest. The pack- 
age also includes 2D and 3D clip art and 
background images. Emotion 3D can 
import 3DS and DirectX files and export 
animated GIF, JavaScript, WMF, JPG, and 
PSD. RAPID 3D NO. 161 
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Depth of Field & More 


» BlackFeet, based in Bordeaux, France, offers Dei Tools 2.0, a set of plug-ins for 
various Windows-based 3D apps, that includes Defocus Dei, Polygon Cruncher, and 
3D Browser. Defocus Dei plugs into 3D Studio MAX, LightWave 3D, Amapi 3D, and 
Softimage and simulates depth of field. You can animate the field depth or apply it to 
a series of images; set the field depth on the first and last objects and the plug-in 
will interpolate. Polygon Cruncher plugs into MAX and LightWave, sand it eliminates 
unnecessary polygons. 3D Browser, for MAX and LightWave, lets you create search- 
able thumbnail catalogs of 3D objects. Cost is appr ately ‘$69 each, depending 
on exhange rate; package deals are available. RAPID 3D No. 162 ie j 


T 


One Image, Many Monitors 


» CG? Inc. announced MultiVis, its new 
software toolkit for enabling 3D applica- 
tions to span multiple computer displays, 
without additional hardware. Displays— 
including monitors, projectors, and head- 
mounted units—can be stacked as a wall 
or set up as an immersive environment. 
MultiVis will work with a theoret- 
ically unlimited number of dis- 
plays, networked PCs (Windows 
95/98/NT), and any OpenGL- 
compliant 3D app. A little cod- 
ing is required to integrate 
MultiVis’ libraries with your 
application of choice. MultiVis 
doesn't split up the video out- 
put, but rather renders the view 
on each monitor or display sep- 
arately. You can configure each 
monitor's orientation at runtime 
and adjust each view on the fly. 
Pricing has not yet been deter- 
mined but is expected to be 
between $10,000 and 
$15,000. RAPID 3D No. 163 
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objects or 2D images for JavaScript rollover 


image and one of 60 predefined behaviors, 


> New from MGC Technologies is the 
MGC-15SP 15” LCD flat-panel monitor 
($929) with builtin speakers, .30 dot 
pitch, and 

1024x768 resolu- 

tion at 75Hz. It 

can be viewed 

from a 160° 

horizontal 

area, pro- 

viding 

good range 

for a flat-panel. 

It's both Mac- and PC-compatible. 
RAPID 3D NO. 164 


» Electrifier Inc. has announced Elec- 
trifier Pro 1.02 ($395), a tool for creat- 
ing web-ready rich media, including 
sound, animation, 3D, Flash, Quick- 
Time, and VR panoramas. Essentially, 
it’s a QuickTime 4 authoring tool; few 
packages on the market can exploit all 
of QT4’s features. A Windows version 
in development. RAPID 3D NO. 165 


> SupremeGS, maker of MediaStorm 
BeOS boxes, is now manufacturing 
Linux-based systems. The HyperStorm 
workstations come with Red Hat Linux 
6.0 and are designed for back-end 
management of files, the web, and 
email. HyperStorm machines feature 
one or two 400MHz Pentium Ils, 
10/100 Base-TX Ethernet, 8MB 2x 
AGP graphics card, and CD-ROM and 
SuperDisk drives. Single-processor 
HyperStorm is $1,699; the dual- 
processor HyperStorm Pro with more 
RAM and hard drive space is $2,350. 
RAPID 3D NO. 166 


> Digital Processing Systems (DPS), 
known for the Perception video board, 
has announced DPS Lockstep 3.0, a 
plug-in to 3D Studio MAX R3 that gives 
you control over Perception from within 
MAX. New features include the ability to 
output MAX's viewport previews to Per- 
ception and use the Perception as a 
frame buffer. It's available for free down- 
load to registered users at www.dps. 
com/software. RAPID 3D NO.167 @ 


NEW&IMPR@VED 


on Safari 


> Hunting for a Windows 
modeler? Set your sights on 
the latest from Robert McNeel 


& Associates. Designed for 

commercial and industrial 

product designers, CAD/CAM 
users, and multimedia and graphics professionals, Rhino 1.1 ($795) is capable of 
freeform curve, surface, and solid modeling. Along with a new streamlined user inter- 
face and user-configurable mouse, Rhino 1.1 adds support for 3D Studio MAX, Auto- 
CAD 2000, ACIS, Parasolic, and OptiCAD. Rhino 1.1 includes Gazelle, McNeel’s new 
nonlinear optimization technology for surface creation, fitting, and deformation. 
RAPID 3D NO. 156 


Turning = jay 
Japanese [= 


"a 
> 3D is hot in the land of = [== 
the rising sun, so you might oe 
want to look into Expres- 
sion Tools Shade Profes- ] = ==, 
sional (148,000 yen), a me) et 
modeling, rendering, and | a foot == 
animation package from Bea 
Japan. Available for Mac Kien 
and Windows, Shade Pro- i ins 
fessional offers Bezier oma co 


curve and Bezier curve surface modeling, environmental settings, and raytrace rendering. Ani- 
mation tools include morphing, joint animation, and IK. A plug-in API is available. (Shade 
Debut and Shade Personal are the less expensive, less feature-rich versions.) A free demo is 
available at www.ex-tools.co.jp. RAPID 3D NO. 157 


layer). Anew 


channels, and im| 


The Legacy 
Continues 


>} The legacies of Infini-D and Ray Dream 
have been in question since MetaCreations 
acquired those products a couple of years 
ago. Finally, the company has laid ques- 
tions to rest, retiring their war horses and 
introducing a synthesis of the two, Carrara 
(pricing to be determined). 

Running on Windows and Macintosh, 
Carrara is touted as a one-stop shop suit- 
able for beginners and professionals alike. 
The user interface posits each phase of 
production as a separate room—story- 
boarding, modeling, animation, texturing, 
lighting, and rendering—each with its own 
tool set. Features include spline, vertex, 
metaball, and extruded-font modeling: 
keyframe, motion path, and simulated 
physics animation; several renderers 
including selective raytracing; and effects 
such as particles and motion blur. The SDK 
for the plug-in API is freely available online. 

Carrara supports Open GL and 
Direct3D hardware and popular file formats 
including Adobe Photoshop, Corel Photo- 
Paint, QuickTime, TrueType, PostScript, 
MetaStream, VRML 2.0, DXF, OBJ, 3DS, 
and RDS. RAPID 3D NO. 159 


Linked Up 3D 


> From Global Majic Software comes 
3DLinxX, a language-independent environ- 
ment for real-time 3D application devel- 
opment and rendering. 3DlinX allows 
programmers of Visual Basic, Java, and 
other languages to incorporate 3D ele- 
ments into their programs or create 3D 
games and applications from the ground 
up with little programming. Based on 
Microsoft's ActiveX technology, 3Dlinx is 
Windows-only. RAPID 3D NO. 160 
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LightWave’ [6] 


Allow yourself to be seduced. 


Seduced by the power, the elegance and 
the flexibility. Your first encounter will 
reveal why LightWave dominates the 
demanding world of show business. 

LightWave has always been the industry 
standard for exceptional realism. Today it 
just got better. Much better. Now, with 
caustics, radiosity and integrated Hypervoxels, 
LightWave [6] understands and delivers the 
nuances of lighting and volumetrics better 
than any other animation system on the 
market. The addition of a 96-bit floating- 
point render pipeline assures you ultimate 
color depth and accuracy. 

LightWave [6] introduces the world's 
fastest and most accurate hybrid inverse/ 
forward kinematics engine. Also, unique to 
LightWave [6] are IntelligEntities” These 
include Endomorphs” and Skelegons” used 
to create and control character animation 
with efficiency and fluidity. 

With the release of LightWave [6] nothing 
was left to chance. We completely redesigned 
the program and the process with you, the 
artist, in mind. The joy of LightWave, all the 
features, all the functions — better, faster, fun. 

The seduction is complete. 


www.newtek.com 

Call (800) 862-7837 

Outside the U.S. call (210) 370-8000 
LightWave 3D is a registered trademark of 


NewTek, Inc, Hypervoxels, IntelgEntities, 
Endomorphs and Skelegons are trademarks 


of NewTek, Inc. © NewTek, 1999, 
Aligisreeved, NewTek 
Rapid 3D #5 


Alias| wavefront 


www.aliaswavefront.com 


Rapid 3D #4 


INTHENEWS 


jects for Excite, WebTV, and 
Real Networks among others, 
and will continue new-media 
work with creative director 
Margeigh Joy. A core group of 
digital artists and directors is 
forming a new production shop. 


The Bundled 
World 


The convergence continues: not 
just TV and computers but soft- 
ware and software. More bun- 
dle deals are being announced 
all the time. Avid has been 
busy; REALVIZ MatchMover is 
shipping with a pay-per-use 
license in Softimage 3D 3.8 
SP2 (likely the final precursor to 
next-generation Sumatra; more 
on that next month in our SIG- 
GRAPH coverage). MatchMover 
tracks camera movements so 


and CG footage. When you 
have something you're ready to 
export to Softimage 3D for 
completion, you'll need to pay 
the per-use license fee. 

REALVIZ is among the first 
tool vendors to use this pay- 
per-use license. It dramatically 
reduces the initial cost of high- 
end software such as Match- 
Mover (a full-use license is 
$10,000). 

In another Avid box, Puffin 
Designs Commotion will be 
bundled with a broad range of 
Avid's editing packages, includ- 
ing Xpress and Media Com- 
poser. Commotion’s arsenal of 
video effects should speed an 
Avid user's workflow. 

It's not quite a bundle, but 
it's an agreement: Adobe is 
licensing Kazoo’s 3D toolkit for 
its consumer-level products. 


Design, has developed a sim- 
ple, user-friendly technology for 
creating 3D art with intuitive 
model-manipulation and paint- 
ing techniques. That should be 
a good fit with products such 
as GoLive, Adobe's top-end web 
site creation software. 


Improv Intro 


Improv Technologies made its 
debut at SIGGRAPH 99. During 
the next two years, Improv 
plans to release tools for ani- 
mation, special effects, and 
game production. Its technol- 
ogy is based on research from 
New York University’s Media 
Research Laboratory and the 
Center for Advanced Technol- 
ogy. The core algorithms were 
developed by Dr. Ken Perlin and 
Thomas Goldberg. Perlin 


his noise and turbulence algo- 
rithms used in films such as 
Jurassic Park, The Lion King, 
and Terminator 2. The company 
plans to launch its first product, 
Orchestrate3D, in March 2000. 


Did You Say Free? 


In the free software department, 
Cyberworld International Corp. 
announced that its Cyberworld 
Consumer Edition, which adds 
3D elements to web sites, is 
available for free download 
from www.cyberworldcorp.com. 
You can add your images, 
sounds, and movie files to web 
pages through Cyberworld’s 
user interface to create mini-3D 
worlds. Prebuilt worlds are 
available for purchase, and a 
Professional Edition with more 
authoring tools and features is 


you can integrate live-action 


Kazoo, a division of LightWork 


_ Apple Comes.on Strong at Seybold 


The auditorium was crowded to capacity. 
Publishers, Internet jocks, prepress and 
print professionals, and yes, 3D artists 
and animators came to hear Steve Jobs, 
venerable leader of the Macintosh faith- 
ful, deliver the keynote address at Sey- 
bold San Francisco on August 31, 1999. 

Looking like Gentle Ben in his full 
beard, Jobs announced Apple’s seventh 
profitable quarter since he steered the 
company out of dire straits two years 
ago. The QuickTime-format Star Wars 
Episode One trailer, he reported, has been 
downloaded more than 25 million times. 
The trailer accounted for 450 terabytes of 
Internet traffic and lent credence to Jobs’ 
concept of “QuickTime TV”—ubiquitous 
netcasting capability thanks to the open- 
source Darwin streaming server for Quick- 
Time, which runs on MacOS, Windows, 
and Linux. 

Next, Jobs focused on MacOS 9. A 
built-in voice password system locks 
other users out of your computer. On the 
other hand, multiple configs can be 
S stored for multiple users, making it possi- 


ble to set up a public machine to your lik- 
ing in a few clicks. OS9 can update itself 
by searching the web as frequently as 
once a day for updates, and files can be 
shared over the Internet. 

After recapping the successes of the 
iMac, iBook and G3, Jobs reached the 
topic that everyone had been waiting for: 
the G4, which he dubbed “supercomputer 
on a chip.” The G4 has a peak perfor- 
mance of 4Gflops thanks to the incorpo- 
ration of the Velocity Engine, a super- 
duper 128-bit floating-point processor. 
According to Jobs, the G4 clocks in at 
2.94 times the speed of the Plll running 
Intel's own benchmarks. 

Applause erupted when Jobs unveiled 
the new silver, graphite, and white G4 
boxes, looking like G3s but with three 
times the memory bandwidth and twice 
the PCI bus throughput. Models were 
introduced in 400MHz, 450Mkz, and 
500Mkz configurations (the latter with a 
5GB DVD-RAM drive), ranging in price 
from $1,599 to $3,499. 

VP of worldwide marketing Phil 


received an Academy Award for 


in the works. @ 


Schiller pitted a G4 against a PIll using 
Photoshop and a plug-in that enables the 
app to take advantage of the Velocity 
Engine. The G4 bested the PIll by more 
than double. Schiller dazzled the crowd 
with similar results in other tests. 

Jobs closed out the keynote by 
announcing the ultimate companion to 
the G4, a new StudioDisplay dubbed the 
CinemaDisplay ($3,999). A 22-inch flat- 
panel LCD that displays 11x17-inch docu- 
ments at 1600x1024-pixel resolution 
with room to spare for toolbars. Movies 
play back without ghosting. The Cinema- 
Display will be available only bundled with 
A50MHz and SOOMHz G4s. 


2h 
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A Successful 


SIGGRAPH 


Plus SGI's continued restructuring, 


a glance at 3dfx’s numbers, and a look 


at the new Apples. 


@ 42,690 people cele- 
brated the digital arts at the 
SIGGRAPH 99 conference and 
exhibition held at the Los Ange- 
les Convention Center August 9- 
13, 1999, the organization 
reports. Covering 154,000 
square feet of exhibit space, 
337 companies displayed their 
hi-tech products and services. 
The conferences, galleries, 
films, and classes were full of 
today's latest technology but 
also looked forward to the con- 
vergence of video, computers, 
and television. 

Look for comprehensive 
SIGGRAPH coverage—new 3D 
software, not-yet-software tech- 
nology, boxes and cards, inter- 
active media, and more—in 
the December issue of 3D 
magazine. 


A Bumpy SGI 
Roadmap 


There's nothing like taking hits 
when you're already down, and 
SGI knows this feeling all too 
well. Recent shakeups at the 
company include the surprise 
resignation on August 23, 1999, 
of CEO Rick Beluzzo, who came 
aboard from Hewlett Packard 
about two years ago, vowing to 
return the company to profitabil- 
ity. This he accomplished for one 
quarter, but with big troubles 
looming even after drastic layoffs 
and restructuring, he bowed out. 
Beluzzo is succeeded by Bob 


Bishop, SGI board member and 
the company’s largest single 
shareholder. 

As announced at 
SIGGRAPH, SGI laid off more 
than 1,500 employees, includ- 
ing engineers, marketers, and 
even the lead Fahrenheit evan- 
gelist, leading many to believe 
that the company will eventually 
drop out of the joint graphics 
API initiative with Microsoft. 

SGI will spin off its Cray 
supercomputer division, which 
will carry forward the current 
product roadmap of vector- 
based solutions to be devel- 
oped in conjunction with SGI's 
next-generation ccNUMA-based 
server products. 

SGI will be pulling back from 
its commitment to Windows NT 
and eventually IRIX in favor of 
the open-source Linux OS. Linux 
is already shipping on SGI 
1400L servers, and the com- 
pany announced that it’s looking 
for a manufacturing and distrib- 
ution partner for its Visual 
Workstation 320 and 540 NT- 
based PCs. The current juicy 
rumors are that Dell and 
Toshiba are taking a look 
under the hood, but we were 
unable to confirm that by 
press time. 


3dfx Sells More 
But Earns Less 


Previously known as a gaming- 
card company, 3dfx continues 


its charge into the higher end, 
with acceleration powerful 
enough for 3D artists in prod- 
ucts like the Voodoo3 3500. 
The company announced rev- 
enue of $145 million for the 
first half of 1999, up from 
$109 million during the first 
half of 1998. But that still 
added up to a loss of $0.71 
per share. 

Greg Ballard, president and 
CEO, placed some blame for 
the loss with the timing of the 
STB merger, which wasn’t con- 
summated til mid-May, keeping 
some Voodoo3 sales off the 
first-half books. 

3dfx reaffirmed its commit- 
ment to the Macintosh plat- 
form, announcing Mac drivers in 
development (betas available at 
www.3dfx.com). In an interview 
with TigerInvestor.com, senior 
VP of finance Jim Hopkins said 
the company is after more of 
the Mac market. “We would like 
to have some of the OEM busi- 
ness that ATI currently has with 
Apple,” says Hopkins. Mactell 
Corp., among others, is licens- 
ing Voodoo3 chips to make Mac 
graphics boards. 3dfx claims 
these will be the fastest cards 
ever available for the Mac, but 
in the hyperfast world of graph- 


Looking down at the exhibition floor at SIGGRAPH 99. 


BY MATTHEW HOOVER 


Courtesy of SIGGRAPH 


ics accelerators, today’s fastest 
rarely is for long. 


A Colossal End 


After 23 years of animating, 
producing, and designing, 
(Colossal) Pictures closed shop 
on August 31, 1999. The San 
Francisco-based studio had 
made a comeback after filing for 
bankruptcy in 1996, but in early 
1999 revenue began to drop off 
and the mountain of debt was 
too tall. The company couldn't 
sustain its overhead while wait- 
ing to hear about potential work. 

(Colossal) became well- 
known through its branding and 
design work for clients such as 
Levi's and MTV. The studio 
developed the series “Liquid 
Television” and “Aeon Flux” for 
MTV, then branched out to spe- 
cial effects for movies such as 
Bram Stoker's Dracula and 
music videos for the Grateful 
Dead and others. The company 
worked for the biggest ad agen- 
cies, created branding and IDs 
for almost every TV network, 
and won almost every major 
industry award. 

Drew Takahashi, cofounder 
and chief creative officer, has 
been working on interactive pro- 
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Version 3.0 
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The King’s bedroom from the Puzz-3D® CD game Neuschwanstein: Bavarian Castle by DYAD Digital Studios Inc., Montréal, Canada. ©1999 DYAD Digital Studios Inc. and Wrebbit Inc. 


The most complete set of modeling tools for 3D design. 


Jean-Alexis Doyon, Art Director of DYAD Digital Studios: “For several years, formeZ has enabled us 


to visualize concepts very quickly and to model extremely intricate shapes, such as the vaults of 
Neuschwanstein Castle. formeZ has proven itself to be the most stable and versatile modeler that 


we've ever used. We particularly appreciate its great precision, its powerful solid modeling function 
and its high capability to manage complex environments.” 


3D solid and surface modeling software at its best, with 


photorealistic rendering, radiosity, and animation. 
Visit us at Www.formz.com to download a free demo. 


Call (614) 488-8838 or fax (614) 488-0848 for information. 
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FEEDBACK 


Too Much Info? 


Se In Ted Greenwald's column (“Print vs. the 
Internet,” September 1999), he pointed out 
many advantages an online magazine has 
over the traditional printed publication. | have 
to agree with all of them, but the printed pub- 
lication has one very big advantage over the 
web—you can read it anywhere you go. So 
please continue to print your great magazine 
untill | can get an Internet connection in my 
bathroom. 

Steve Turgeon 

via the Internet 


Paper or Content? 


I'm the former webmaster for 
NewTekniques magazine, and | read with 
great interest the editorial “Print vs. the Inter- 
net,” but | disagree with your prognosis. 
Here's why: 

When television was introduced, people 
saw it as a great teaching tool. So, people 
put a camera in a classroom, filmed the 
entire session, then broadcast the raw, 
unedited material on television sets in every 
classroom, thus replacing teachers. The 


What do you think of 
3D? Post your letters 
and comments at the 
3D web site at 
www.3Dgate.com, 
mail them to us at: 
3D Letters, 

525 Market St., 
Suite 500, 

San Francisco, CA 
94105, 

or e-mail 3d@mfi.com. 


Please include your 
full name, city, and 
state. We reserve the 
right to edit letters 
for clarity. 


result was a disaster. You couldn't apply old 
thinking to a new medium. Same thing hap- 
pened when moving pictures debuted early 
this century. You couldn't just simply apply 
traditional theater thinking to the new 
medium. You had to reinvent the whole con- 
cept. Same is true with the web—you can’t 
apply paper thinking to it. For instance, you 
can't charge people for reading stuff on your 
site. Besides, much of the material in print 
can be found for free on the web. Visit a 
company’s web site for the specs on the lat- 
est software. Visit the newsgroups to check 
out what other users think about it. Of 
course, it’s not as straightforward as reading 
3D, but the information is there if you care 
to look. 

A few months before leaving 
NewTekniques, | asked a few readers two 
questions. “If you had to choose between 
reading an article in a magazine or on the 
web, which would you prefer?” Most said 
paper. However, when | reformulated the 
question to, “Paper and the printing process 
cost a lot of money. Simply putting together 
a glitzy color publication such as 3D costs 
more than the articles printed in them. So, in 
other words, companies pay more for the 
paper than they do for content. If you had to 
choose between paper or content, which 
would you choose?” Almost everyone 
answered content. 

Does 30D live for the content or the print- 
ing press? Today's business model is radi- 
cally different, but those who understand it 
have become giants. 

Jean-Eric Hénault 
via the Internet 


Try Before You Buy 


4 Chris Tome’s article about software 
piracy was very interesting and pertinent to 
me (“RTFM—If You've Got One,” September 
1999). | am a high school student and doa 
lot of 3D modeling. When shopping for a 3D 
package, | was grateful that Caligari offers a 
student discount on trueSpace4. Though 
they didn’t publicize their educational dis- 
count, | learned about it after an email to 
customer service. This cut the price in half 
for me, putting it within my price range. Edu- 
cational discounts keep me from resorting, 


to the many cracked versions of Maya and 
3D Studio MAX. Companies that offer stu- 
dent discounts help create not only good 
will but an experienced and honest group of 
customers for their next generation of 
clients. 

Dan Malech 

Bethesda, MD 


Magazine Dongles 


e I've found a web site that scans maga- 
zines, including 3D, and publishes them on 
the web for free—and best of all, they 
remove all the ads! 

After reading Chris Tome’s column about 
piracy, I've decided to cancel my subscrip- 
tion and read your magazine at this web 
site. If | find this month’s issue to be inter- 
esting, | promptly go to my local newsstand 
and pay them $3.95. If | read through the 
issue and find it has no relevant informa- 
tion, | save the $3.95. I'm recommending 
this system to my friends as well. 

Why should we spend our money for a 
year's worth of magazines without knowing 
what we're paying for? | thank you for bring- 
ing this new purchasing paradigm to light. 
David Lenihan 
via the Internet (of course) 


Streaming on Paper 


T°) | appreciated the timely article “Stream- 
ing Web 3D” (September 1999, by Douglas 
A. Sahlin). My September 3D came across 
my desk on August 2, just as | was prepar- 
ing my final comments and background 
material for a lecture at SIGGRAPH 99, 
“Internetworked 3D Graphics.” To my delight, 
Sahlin’s discussion on MetaCreations 
MetaStream format and his comparision of 
MetaSteam to Cycore Cult3D provided me 
with timely content for my overview of 3D 
interactive graphics on the Internet. Thanks 
again for the excellent up-to-the minute 
coverage. 

Theresa-Marie Rhyne 

Lockheed Martin Technical Services 

U.S. EPA Scientific Visualization Center 
Research Park Triangle, NC @ 
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DO THE 
IMPOSSIBLE... 
FOR LESS. 


ELSA’s new (Loria I! is flat out 3D, 256 bit 
proof you can do drop-dead graphics for 
less than $800.00. That's dedicated 32-bit 
Z buff stuff optimized for your 


application and built for 
eye-popping design — all 
for under eight hundred 
smackers! This is no put 
Lon) We're talking big 
time 2D / 3D power, 


millions of polygons per 
second, anti-aliased 


lines, application spec 


drivers and utilities you 
need for high res in true 
color. Wanna do the 
impossible and Save money? 


Your wish is granted...with Gloria Il. 


ELSA} 


Rapid 3D #2 


© 1999 ELSA, Inc. GLoria !l and the ELSA logo are trademarks of ELSA, inc. All other tradenames or trademarks are the property of th 


888.560.ELSA or www.elsa.com/AMERICA 


. 


3D 


www.3d-design.com 


EDITOR-IN-CHIEF Ted Greenwald, fgreemald@nfi.com 
SENIOR EDITOR Gretchen J, Bay, cbay@mji.com 
TECHNICAL EDITOR: Chris'Tome, ctome@nfi.com 
MANAGING EDITOR Matthew Hoover, mloover@yfi.com 
ASSISTANT EDITOR Mike Kobrin, mobrin@mfi.com 
ARTDIRECTOR Audrey Welch, avelch @mfi.com 


PUBLISHER Robert Melk, 
415-278-5247, bmelk@mfi.com 


NATIONAL SALES MANAGER Debra A. Luft, 
415-278-5266, dlufi@mfi.com 


WESTERN REGIONAL Michelle Gorsuch, 
SALES MANAGER 415-278-5323, mgorstch(@mfi.com 


EASTERN REGIONAL Kimberly Dusel, 
SALES REPRESENTATIVE 415-278-5233, kdusel@mfi.com 


MARKETPLACE SALES Michelle Stutsman, 
REPRESENTATIVE 415-278-5270, mstutsman@mfi.com 


PUBLISHING DIRECTOR Johanna Kleppe 
DIGITAL MEDIA MANAGER Chris Manners 
WEB PRODUCER Michael Meadows 
WEB SITE SALES REPRESENTATIVE Roddy Delagarza,415-905-2351 


ADVERTISING TRAFFIC. Sarah Breit 
COORDINATOR #15-9()5-25.7, sbreivis@mfi.com 


MARKETING MANAGER Christine Jones 
CIRCULATION DIRECTOR Peter Klehm 
CIRCULATION MANAGER Henry Fung 
CIRCULATION ASSISTANT Lon Escobar 
CIRCULATION ASSISTANT Holly Nelson 

NEWSSTAND MANAGER Pam Santoro 


REPRINTS Sherry Bloom, 
415-905-2701, sbloom@mfi.com 


GENERAL INFORMATION 415-905-2200 


Miller Freeman 


‘A United News & Media publication 
CEO/MILLER FREEMAN GLOBAL Tony Tillin 
CHAIRMAN/MILLER FREEMAN INC. Marshall W, Freeman. 
PRESIDENT Donald A. Pazour 
EXECUTIVE VICE PRESIDENT/CFO. Warren “Andy” Ambrose 


EXECUTIVE VICE PRESIDENTS Hi Ted Bahr, Darrell Denny, 
Galen A. Poss, Regina Starr Ridley 


SENIOR VICE PRESIDENTS Wini [), Ragus,John Pearson 
‘SR. VICE PRESIDENT/PRODUCTION Andrew A. Mickus 
VICE PRESIDENT/CIRCULATION Jerry M. Okabe 
VICE PRESIDENT KoAnnVikoren 


3D ADVISORY BOARD 
Matt Elson, X07 
Tim Forcade, Forcade & Associates 
Barrett Fox, infoplasm 
Patricia Johnson, Industry Consultant 
Sanford Kennedy, Sanford Kennedy Design, EleFont 
Isaac Kerlow, The Walt Disney Company 
Jefitey Lerer, Independent Animator 
Alex Lindsay, Visual Effects Artist 
Jim McCampbel ing School of Art & Design 
David Munier, Fox Animation Studios 
Nick Napp, Rainbow Studios 
Mark Thompson, The Big Machine 
Scot Tumlin, Game'Tek 
Sue Wilcox, VRML Industry Analyst 
INTERNATIONAL LICENSING Abramson and Associates, 
914-723-4700 


VBPA. 


YOUR SATISFACTION MATTERS: Our customerservice 
staff is dedicated to making sure your subscription to 30 is hasslefree. 
If you miss an issue, have a billing problem, want to renew your subscrip- 
tion, or just have a question: CALL US! (800) 234-4286 or (615) 377- 
3322; FAX US! (615) 377-0525; EMAIL US! custserv@cwixmall.com. 


POSTMASTER: Send address changes to: 30, Circulation 
Dept, PO Box 5031, Brentwood, TN 37204-5301. 


EDITORIAL POLICY 3D is an independent publication without 
obligation to any hantware or software vendor, dealer, or distributor. Articles 
marked as news or features are written without knowledgeable bias, Articles 
marked as opinion represent the opinion of the author: Contributors may be 
reimbursed for articles, depending on the nature and size of the submision, 
Send articles ot editorial queries to 3D, 525 Market St., Ste. 500, San Fran= 
cisco, CA 94105, 


OUT OF MY M!ND 


Worth the Wait : 


a Ever since the invention of linear per- 
spective during the Renaissance, the art 
of painting has been moving toward that of 
sculpture. With this year’s SIGGRAPH, the 
convergence entered its final phase. When 
the pixels settle, there will be little distinc- 
tion between the 2D and 3D, at least from 
an artistic standpoint. We'll be able to jump 
back and forth effortlessly between the two. 

The new phase has been coming for 
some time. Tools that measure parallax to 
derive 3D data from two or more photos 
shot at different angles, such as Synthon- 
ics RVR, have been performing 2D-to-3D 
conversions for a few years. The same 
principle yielded the magic of optical 
motion capture, ably represented at 
SIGGRAPH 99 by the Vicon 8RT, which is 
capable of performing all the calculations 
necessary to turn multiple video images 
into 3D motion data in real time. 

Another harbinger was the past year’s 
spate of match-moving tools, including 
Kaydara FiLMBOX matchmove, REALVIZ 
MatchMover, and SynaPix MatchMaker, 
which can extract camera motion, pan, tilt, 
and zoom from live-action footage and 
export it to MAX, Maya, Softimage, and/or 
LightWave. In addition, Puffin Commotion, 
a video paint tool, now exports camera 
pan and tilt data to Electric Image. 

While the developers of these tools 
were striving to extract depth from flat 
images, others were enhancing flat 
images with depth data. In the days before 
Softimage|3D ran on NT, it exchanged files 
with a video compositing app known as 
Eddie. Eddie could read Softimage|3D's 
ZPIC image file format, which encoded not 
only pixel data but Z depth and object IDs. 
The extra data enabled Eddie to generate 
3D effects such as shadows, depth of 
field, and fog within a 2D environment. 

Just before they merged, Kinetix and 
Discreet collaborated to give 3D Studio 
MAX the same kind of interoperability with 
effect* and paint*. As it happens, you'll 
find a tutorial on these capabilities in 
these very pages (“2D in Z Space,” p. 19). 

At SIGGRAPH, Adobe acknowledged 


the power of these capabilities by jumping 
on the bandwagon. After Effects 4.1 (due 
to be released by the time you read this) 
can take advantage of object IDs, Z depth, 
normals, and texture coordinates encoded 
in a variety of filetypes (ZPIC, RLA, and 
Electric Image EIZ, but not Alias|Wavefront 
IFF). It's a good bet that, from now on, this 
sort of 3D file format support will be con- 
sidered de rigeuer in compositing software. 

Meanwhile, over at the Avid booth, 
Softimage took 2D/3D integration to the 
next level. The upcoming version of Soft- 
image|3D, due by the end of the year, can 
render directly to the file format of Softim- 
age|DS (progeny of Eddie) for compositing. 
In this format, if 3D objects are updated or 
swapped, the composition doesn’t need to 
be rebuilt from scratch; it simply needs to 
be rerendered by Softimage|DS. 

The ultimate expression of 2D/3D con- 
vergence at SIGGRAPH 99 was the debut 
of Pixologic ZBrush (for Windows and 
Mac). ZBrush is a 2D paint program, and it 
does all the things you'd expect a 2D paint 
program to do—but it also does a lot of 
things you'd expect a 3D modeling and 
rendering program to do. A ZBrush object 
can be sculpted Amorphium-style, rotated, 
and textured until you move on to the next 
one, at which time it becomes a 2D object. 
Object ID and Z depth are retained for light- 
ing, procedural texturing, and other effects. 

The ability to move freely between two 
dimensions and three is a luxury that digi- 
tal artists may con rd as a neces- 
sity. Although it’ ful shortcut, it’s 
more than that. ore step toward 
optimizing the cre Ise by providing 
the opportunity to 
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created equal. 


James Mann of Glassworks 
has created a truly sensual 
masterpiece in Bjork’s “All is 
Full of Love” video. With the 
help of Softimage® 3D, he has 
produced a statement of 
quality, creativity and emotion. 


Just imagine the possibilities 
with Sumatra [codename] — 
Animation redefined. 


SOFTIMAGE 


—— softimage.com/3d_design —— 
1800 949-AVID (2843) 


Rapid 3D #1 


© 1999 Avid Technplogy, Inc. All s reserved. Avid and Softimage are registered trademarks of Avid Technology 


Hash Animation:Master 99 7.1 


Despite its $199 price, this 3D package is a powerhouse,|with 
intuitive modeling and animation capabilities. by Raf Anzavin 


Afterburn, PyroCluster, & 
UltraShock plug-ins 


These three plug-ins create volumetric effects—clouds, smoke, 
and the like—but each does so differently. by Stephen C. Levy 


Strata Power Module Il: 
ProShaders 


The newest plug-in collection for Strata StudioPro provides 
shading and texturing capabilities. by Chris Manners 


Third Dimension 
2D in Z Space. Discreet effect* interacts well with 3D Studio 
MAX for compositing. Follow along as we add 3D effects to a 
photograph. by David Duberman 


Animators Anonymous 
Big Plans. Proper shot planning is the most important part) of 
character animation. It can save you time and money, plus 
yield a better final product. by Raf Anzovin 


Pixel Monkey 
Texture Mapping for Photorealism. In the first installment of our 
new surfacing column, we use a myriad of maps to make a 
realistic, beat-up barrel. by Rob Nederhorst 


Out of My Mind 
Worth the Wait. 2D became 3D at SIGGRAPH 99. 
by Ted. Greenwald 


Feedback 


The Net as magazine and the dongle as safety. 


In the News 
SGI is in flux, SIGGRAPH was record-setting, and (Colossal) 
will be missed. by Matthew Hoover 


New & improved 
Belly up to the products bar for modelers, monitors, and the 
omnipresent plug-ins. 


Editorial Resources 


The End 
Turn It Off to Turn It On. Chris has a contest for digital artists— 
but no computers allowed! by Chris Tome 
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atively simple. 
watercolor o animation is a fully 3D 
ent, rendered to look like flowing brush strokes, Look behind — 
the scenes at the inspiration and technical details of this film. 
by Barrett Fox 


Three Platforms for 
Three Dimensions 


Must powerful workstations be expensive? 

Must they be Intel-based? And do they even a * 
need to run Windows? We evaluate three options for the 

digital artist: Pentium III Xeon 550 in an Intergraph, 

AMD K7 Athlon 600 in a white box, and PowerPC 400 

in a Macintosh G3. 

by Chris Tome 
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Shorten the distance between 


thinking it and seeing it. 


The Intel® Pentium? Ill Xeon™ processor. 
Powerful, robust performance for workstations. 


Your workstation should be an extension of your imagination. Thoughts and 
ideas should pass uninterrupted from your brain to your fingertips to your 
screen. Like paint flowing onto a canvas. That's the thinking behind the 
Intel? Pentium® Ill Xeon™ processor, our most powerful processor specifically 
designed for workstations. It supplies the kind of muscle you need to get the 
most out of apps like Maya, Softimage, 3D Studio Max and Lightwave 3D. 
And in dual-processor configurations it delivers massive performance gains 
through multitasking and multithreaded applications. Integrating seamlessly 
into your current network, the Pentium Ill Xeon processor enables easy 
collaboration via the Web. It also runs everything including your basic office 
applications on a single machine—saving time, desk space and dollars. 


A\l without skipping a beat. To see what a Pentium Ill Xeon processor-powered 


workstation can do for you, go to: | www.intel.com/go/workstations 


BE DIRECT" 


D@LL 


www.dell.com 


The Dell Precision Workstation. 
For people who believe in possibilities. 


Customize Online with 
starting at FEATURES GRAPHICS CARD > E*VALUE CODE: 89283-490929a 
Up to dual Pentium® III Xeon™ Processors Business Lease” starting at ‘64MB up to 2GB 100MHz ECC SDRAM 32MB Diamond Viper V770D (Upgradeable to: Appian Jeronimo Pro, 


from SOOMHz - S50MHz (RAID Capable) '$100/Mo., 36 Months 9GB' up to 36GB" (10,000 RPM) Ultra-2/LVD Diamond Fire GL1 or Intense3D™ Wildcat™ 4000) 
‘SCSI Hard Drives 


starting at FEATURES GRAPHICS CARD % E-VALUE CODE: 89283-490921a 


Upto dual Pentium Ill Processors Business Lease™ starting at 64MB up to 1GB 100MHz ECC SDRAM 32MB Diamond Viper V770D (Upgradeable to: Appian Jeronimo Pro, 
from 450MHz - 600MHz (RAID Capable) $74/Mo., 36 Months ‘9GB* up to 36GB" (10,000 RPM) Ultra-2/LVD Diamond Fire GL1 or Intense3D Wildcat 4000) 
SCSI Hard Drives 


starting at FEATURES GRAPHICS CARD E-VALUE CODE: 89283-490917 


Up to dual Pentium III Processors Business Lease’ starting at 64MB up to 512MB 100MHz ECC SDRAM. 32MB Diamond Viper V770D (Upgradeable to: Appian Jeronimo Pro) 


‘450MHz - BOOMHz ‘$60/Mo., 36 Me 6.4GB* up to 27GB" EIDE or SGB*-18GB* 
fon eee Moms Ultra-2/LVD SCSI Hard Drives 


COMMON FEATURES: 17° (16 0° vis) M780 Monitor [Upgrades Available from 17° (16.0° vis) P780 to 24° (22.5" vis) Multi-Monitor Capability), Microsoft® Windows NT® 4.0, Integrated 3Com® 10/100 PCI NIC with Remote Wakeup, 
40X Max’ Variable EIDE CD-ROM Drive, Integrated Sound Blaster Pro Compatible Sound, Remote Client Manageability support via DMI 2.0, Wakeup On LAN Capable, 3-Year NBD On-site’ Service, 7x24 Dedicated Hardware Tech Support 


AWARDS: Dell Precision Workstation 610 — Winner of PC Magazine's Editors’ Choice Award (5/99) and Digital Video's Award of Excellence (3/99) 


